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Tiger production launched 


Following an MoU agreed between 
France and Germany in June 1998, a 
FFr20 billion ($3.27 billion) contract 
was finally signed with Eurocopter in 
June covering an initial joint produc- 
tion batch of 160 Tiger attack heli- 
copters. Of these, 80 HAP escort and 
fire-support versions, plus 10 HAC 
anti-tank variants, armed with 
MATRA Mistral AAMs and Euromis- 
sile HOT-3 or TriGAT ATMs, will be 
purchased by France, from overall 
requirements for 115/100. Germany 
will initially acquire 70 multi-role anti- 
tank and support Tiger multi-role 
UHTs, equipped with Stinger AAMs 
and Euromissile HOT 3 ATMs, from 
212 planned in all. Deliveries are. due 
to start to Germany in 2002, and 
France in 2003. Eurocopter is also bid- 
ding to sell over 20 Tigers to Australia, 
25 to Spain and up to 145 to Turkey. 


Joint Nordic helicopter 


Four Scandinavian countries — 
Denmark, Finland, Norway and 
Sweden — are planning a joint 
approach for their future military 
rotary-wing requirements through a 
proposed Nordic Standard Helicopter 
Programme (NSHP). This is aimed at 
reduced costs for a common single- 
type equipment package, plus subse- 
quent economies in spares and 
technical support, from joint procure- 
ment of 50-80 helicopters over a 10- 
year period. Four types are expected to 
be short-listed from the EH 101, 
Eurocopter AS 532 Cougar Mk 2, NH 
Industries NH90, Sikorsky UH/ 
SH-60 and Sikorsky S-92 and other 
NSHP submissions, following requests 
for quotations (RFQs) by the year- 
end. Selection could then follow in 
early 2000, to meet initial delivery 
requirements from around 2003. 





Europe 


AUSTRIA: 


More Drakens acquired 


Recent Austrian air force (OeLk) 
procurement has included five more 
surplus Swedish SAAB J 35F Draken 
air defence fighters, flown in early June 
to Zeltweg air base, where 24 similar 
aircraft have been operated in 
Fliegerregiment 2 since their 1987 
acquisition from Sweden. Since their 
replacement is planned by new light 
combat aircraft from 2005, the addi- 
tional J 35s will be used for spares and 
attrition replacements, rather than any 
OeLk expansion. 





New helicopters sought 


Requirements totalling nearly $200 
million are now being finalised by 
Austria to replace its 22,or so Agusta- 
Bell AB 212s with up to 24 larger 
transport and utility helicopters. These 
are needed to remedy Austria’s airlift 
shortcomings revealed by the 
avalanche evacuation operations last 
winter, for which procurement of an 
initial batch of nine medium-lift heli- 
copters, with options on three more, is 
planned. The OeLk is considering 
similar types to those being evaluated 
for Scandinavia’s Nordic requirement, 
with interest reported in the UH-60L. 


On 19 July 1999 the Bulgarian air 
force received the first two Bell 
206B-3 JetRangers of six ordered in 
January. They were delivered to 
the Krumovo/Plovdiv-based 24th 
VAB (helicopter air base) with 
flotation gear and emergency 
medevac equipment. The remaining 
quartet will be trainers, two of 
which will have NVG-compatible 
cockpits. 


CZECH REPUBLIC: 
‘Hinds’ to the fore 


Seven Mil Mi-24V ‘Hind-D’ attack 
helicopters are expected to be deliv- 
ered later this year from Russia to the 
Czech Republic. These are being 
acquired as attrition replacements, to 
supplement 36 similar aircraft original- 
ly supplied from Soviet sources and 
remaining in current Czech service. 
Funding is being sought for their 
upgrade with new avionics and 
weapons from about 2002. 


FRANCE: 


Naval Rafale milestones 





A significant double event for French 
Naval Aviation (Aéronavale) in early 
July was the first deck operations from 
France’s new 40,000-tonne nuclear 
aircraft-carrier Charles de Gaulle by the 
prototype navalised Rafale M.02, and 
initial flight-trials of the first produc- 
tion example (M.1) of 60 currently 
planned for Aéronavale procurement. 
Dassault chief test pilot Yves 


Kerhervé’s first deck-landing of the 
Rafale on the Charles de Gaulle on 6 
July was only the second since the new 
carrier’s recent commissioning, follow- 
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Eurofighter testing is in full gear, with both UK prototypes back in the air 
after a winter of modifications. Here DA2 is seen during refuelling trials. 


ing its baptism by an Aéronavale 
Dassault Super Etendard earlier on the 
same day. The first steam-catapult 
launch from Charles de Gaulle by 
Kerhervé in Rafale M.02 on the fol- 
lowing day preceded a further 14 or so 
flight-deck sorties at take-off weights 
between 12 and 18 tonnes by 22 July, 
accompanied by some 25 similar Super 
Etendard movements, to prove the 
ship’s deck-operation equipment. 

First flight of Rafale M.1 at Bor- 
deaux-Merignac on 7 July, in the 
hands of Dassault’s chief production 
test-pilot Philippe Deleume, attended 
by Serge Dassault and Aéronavale chief 
Vice-Admiral Paul Habert, lasted 80 
minutes, during which it achieved 
Mach 1.2 at 50,000ft. It was also flown 
down to 100 kt and an angle of attack 
of 26°. After further flight develop- 
ment and operational trials, it is sched- 
uled for delivery to Aéronavale at 
Landivisiau in September 2000, as the 
first of 10 Rafale Ms on order to begin 
replacing the venerable LTV F-8E(FN) 
Crusaders of Flottille 12F. 





New surveillance aircraft 


The Aéronavale was also scheduled to 
take delivery in October of the first of 
three Dassault Falcon 50 Surmar 
tri-turbofan transports, ordered in 
November 1996 for maritime surveil- 
lance roles. Similarly equipped with 
Thomson-CSF Ocean Master 100 
search radar and Thomson TTD Chlio 
FLIR, the second Surmar is expected 
in December, with the third scheduled 
to follow in mid-2000. 


GERMANY: 
Super Sea Lynx progress 


Flight development started on 1 May 
of the first of seven Super Sea Lynx 
Mk 88A ASW/ASV_ helicopters 
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ordered by the German navy in late 
1996, and production is now well- 
advanced by GKN Westland of the 
remainder. A roll-out ceremony for 
the first aircraft took place on 14 July, 
and all are scheduled for completion by 
the year-end, In a parallel programme, 
17 earlier Marineflieger Sea Lynx Mk 
88s are also being upgraded to similar 
Mk 88A standards. 





Border Guard helicopters 


Delivery took place in March this year 
from Eurocopter Germany of the first 
three EC155 developments of the 
AS 565 N2 Dauphin, from 13 on 
order, for the paramilitary German 
Border Patrol (Bundesgrenzschutz — 
BGS). Type-certificated last Decem- 
ber, these twin Turboméca Arriel 2C1 
turboshaft-powered utility helicopters 
will replace the Bell UH-1D Iroquois 
of the BGS, some of which have been 
in service for 35 years. They will also 
supplement nine smaller seven-seat 
Eurocopter EC135s also ordered by 
the BGS, increasing its overall Euro- 
copter complement to 82. 


New avionics plans 


Sextant Avionique has been selected to 
develop a navigational computer 
system and combined control/dis- 
play/download unit for the upgrade 
planned for the 19 MiG-29 ‘Fulcrum- 
A’ fighters and four MiG-29UB two- 
seat combat trainers taken over by the 
German Luftwaffe from the former 
East German air force. 

A German Defence Ministry con- 
tract has also been awarded to 
Northrop Grumman Electronic 
Sensors & Systems Sector for competi- 
tive flight evaluation of its AN/AAR- 
54(V) passive missile approach warning 
system (PMAWS) to assess its use for 
Luftwaffe Transall C.160s employed in 
NATO support operations. 


GREECE: 


New combat aircraft selected 


While continuing negotiations with 
Eurofighter for procurement and part- 
production of 60-90 next-generation 
Typhoons, available for delivery from 
2004, the Greek government is finalis- 
ing a $2.3 billion reinforcement pack- 
age to expand and upgrade its existing 
combat aircraft fleet. Main items in the 
new short-term Hellenic fighter pack- 
age comprise at least 50 Block 50 Plus 


Lockheed Martin F-16C/Ds costing 
around $1.4 billion, for yet another 
extension of Fighting Falcon produc- 
tion. 

Final equipment of the Block 50 
Plus F-16 has not yet been specified, 
but it is expected to incorporate 
features of the USAF’s Common Con- 
figuration Implementation programme. 
As well as combining avionics of the 
current Block 40 and 50 versions, this 
will add Link 16 datalink, the next- 
generation Raytheon AIM-9X close- 
combat AAM, its associated Joint 
Helmet-Mounted Cueing System, a 
Common Missile Warning System, 
and new JDAM, JSOW and WCMD 
precision-guided ASMs. 

HAF orders are also being placed for 
15 newly-developed Mirage 2000-5 
Mk 2 multi-role fighters, with 
SNECMA M53P-2 engines, and 
digital avionics, including Thomson- 
CSF RDY radar, a Sextant Avionique 
INS/GPS platform, twin Sextant 
multi-function display screens, and 
ICMS Mk 3 ECM. Provision will also 
be made for a Thomson-CSF Optron- 
ique Damocles day/night targeting pod 
for operating precision-guided muni- 
tions, including Euromissile AM-39 
anti-ship missiles, and MATRA BAeD 
SCALP/APACHE cruise missiles. 

Ten earlier Mirage 2000BG/EGs 
will undergo upgrades by Dassault to a 
similar Mirage 2000-5 Mk 2 standard 
for an estimated programme cost, 
including new procurement, of some 
$980 million. The HAF will then 
operate one squadron of Mirage 2000- 
5 Mk 2s and another with its original 
Mirage 2000BG/EGs. 

Confirmation has also been received 
by Raytheon from Greece of its 
purchase of 45 T-6A-1 Texan II basic 


turboprop trainers. 


ITALY: 
C-27] progress 


Roll-out took place on 14 June at 
Alenia’s Turin-Caselle factory of its 
C-27] twin-turboprop tactical trans- 
port development of the G 222, 
designed jointly with Lockheed 
Martin, and using C-130J Rolls- 
Royce Allison AE2100 powerplants, 
six-bladed Dowty composite propellers 
and cockpit avionics. Fully interopera- 
ble with the Hercules 2, the C-27] is 
being actively marketed through the 
joint Lockheed Martin Alenia Tactical 
Transport Systems (LMATTS), and is 





currently undergoing final evaluation 
by the Australian and Greek air forces. 

First flight was planned in August of 
the prototype C-27], which is being 
followed by initial production exam- 
ples in December and in the first quar- 
ter of next year. These will lift a 
nine-tonne payload over 1,000 nm, or 
six tonnes over 2,000 nm. Certifica- 
tion and initial service entry are 
planned by late 2001. 





Canadian training planned 


Italy disclosed its intention in June to 
become the fourth NATO nation to 
send fast-jet pilots to train with the 
NATO Flying Training Canada 
(NFTC), following the lead set by 
Canada, Denmark and the UK. Three 
fast-jet student pilots will initially be 
sent by Italy for the first course starting 
next summer, together with three 
instructor pilots who will then remain 
with the NFTC on a three-year tour. 





More Avantis ordered 


Production is in progress in Genoa and 
Finale Ligure of a further nine Piaggio 
P.180 Avanti light twin-turboprop 
personnel transports, to meet an AMI 
contract. These are following earlier 
deliveries to the Italian air force (AMI) 
of six P.180s, plus three for Italian 
Army Light Aviation (ALE). 


Storm Shadow 


The Italian government has opted to 
join France, the UK and the UAE in 
purchasing the MATRA/BAeD Storm 
Shadow to arm its strike Tornados, 
AMxs and later Eurofighters, despite 
reported agreement by Italy earlier this 
year to join Germany and Sweden in 
development and procurement of the 
DASA-LFK/Bofors Taurus KEPD 350 
modular stand-off missile. Initial Italian 
air force (AMI) procurement is 
planned of about 200 Storm Shadows, 
with the standard Royal Ordnance 
BROACH unitary penetrating 
warhead, costing some L500 billion 
($272.5 million). 





SF-260 re-launched 


Since Aermacchi’s take-over of SIAI- 
Marchetti, production has been 


To celebrate JG 71’s 40th anniversary, and 25 years of F-4F operations, the 
wing painted up this aircraft in fine style. The ‘tulip’ nose decorations were 
first applied by Erich Hartmann during World War II. Hartmann was JG 71's 
first commanding officer when it formed as a Sabre unit on 6 June 1959. 
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The Czech air force operates four Antonov An-26s, three in transport 
configuration and this EW-configured aircraft designated An-26Z-1. It is 
operated by the 343. Pruzkumna Dopravni Letka (PzdIt) at Pardubice, 
alongside the An-30FG ‘Open Skies’ survey aircraft. 


resumed of the widely-sold SF-260 
piston-engined primary trainer, of 
which more than 850 have been 
produced to date, to meet over 60 new 
and repeat orders from original and 
additional customers. Among the 
former are Belgium, which acquired 
36 SF-260MBs in 1969-71, and Italy, 
supplementing 38 SF-260AMs remain- 
ing from 45 originally purchased. New 
customers entering the Latin American 
market for the first time are the air 
forces of Uruguay and Venezuela. 
While retaining the 260-bhp 
Textron Lycoming O-540-E4A5 flat- 
six engine, current production 
SF-260E/Fs have a stronger airframe, 
allowing a maximum aerobatic weight 
increase from 1100 kg (2,425 Ib) to the 
normal full-fuel take-off weight with- 
out external stores of 1200 kg (2,645 
Ib). At the same time, the MIL-A-8866 
airframe fatigue life is extended to 
15,000 hours, and aerodynamic wing 
refinements maintain the original 
stalling speeds. The sliding canopy is 
also deeper and wider to accommodate 
pilots wearing protective helmets. 


NORWAY: 
Early Eurofighter offer 


Initial deliveries from 2003 were 
included in a formal Eurofighter offer 
of 20 EF 2000s, plus options for 10 
more, to the Norwegian Defence 
Ministry in June for its NKri10.7 
billion ($1.36 billion) new combat 
aircraft requirement. A Norwegian 
decision between the short-listed 
Eurofighter and Block 50N Lockheed 
Martin F-16 is expected before the 
year-end, with early deliveries required 
following RNoAF plans to retire its 14 


Rygge-based upgraded Northrop 
F-5A/Bs and disband No. 336 
Squadron. 

Initial flight of the first production 
Eurofighter from 148 so far ordered, 
including 105 two-seat versions, is 
planned in 2001. The RAF will 
receive the first of its initial 55 in June 
2002, and in addition to follow-on 
delivery schedules of 44 for Germany, 
29 for Italy, and 20 for Spain, some 
early production aircraft have already 
been allocated for export. Orland, 
which currently accommodates the 
F-16A/Bs of No. 338 Squadron, has 
been nominated by the RNoAF as the 
operating base for its new combat 
aircraft. 


POLAND: 
Gripen loan offer 





An initial five-year loan from 2001 of 
16 Swedish air force JAS 39 and two 
two-seat JAS 39B Gripen multi-role 
light fighters to the Polish air force, 
was proposed in June by British Aero- 
space and SAAB Military Aircraft as 
the basis of their combat aircraft 
modernisation submission. In their 
response to Polish government requests 
for information (RFIs), the BAe/ 
SAAB loan proposals formed part of a 
$1.5-2 billion package for the 
initial supply of up to 60 Gripens to 
replace Poland’s obsolete Soviet- 
sourced fighters by 2012. Poland has 


Complete with photo-calibration 
marks, this Transall C-160D was 
seen at Manching with trials unit 
WTD 61 in the spring of 1999. The 
pods under the wings and fairings 
above the forward fuselage suggest 
a defensive or EW fit. 





Military Aviation Review 


also expressed follow-on requirements 
for another 90 new combat aircraft. 
Poland has also received new com- 
bat aircraft RFI responses, including 
similar interim aircraft lease proposals, 
from Boeing, DaimlerChrysler for 
Eurofighter, Dassault and Lockheed 
Martin. A short-list for final evaluation 
is expected from requests for proposals 
(RFPs) from Warsaw later this year. 


Huzar upgrade re-opened 


Following 1998 cancellation of a 
planned $650 million Elbit contract for 
Rafael/El-Op NT-D anti-tank missile 
systems to equip some 100 upgraded 
PZL-Swidnik W-3Ws planned for its 
Huzar attack helicopter programme, 
responses to revised RFPs from the 
Polish government for a new NATO- 
compatible weapons and integrated 
avionics systems were received from 
Agusta, Bell, Boeing and Eurocopter/ 
Euromissile. In competition with 
Boeing’s Hellfire 2 ATM, Euromissile 
successfully completed several test 
launches of its HOT 3 anti-tank missile 
from a Huzar at the hover and while 
flying over Poland’s Nowa Deba test- 
range in March this year. Two direct 
hits on the target were reported, at 
ranges up to 4 km (2.1 nm), and a 
night launch was also achieved with a 
thermal-imaging infra-red sight. 


ROMANIA: 
Bell AH-1 plans scrapped 


An end to a May 1997 agreement 
between the Romanian government 
and Bell Helicopter Textron on a $1.5 
billion procurement programme for 
the acquisition of 96 AH-1RO Cobra 
attack helicopters was announced by 
the Prime Minister in Bucharest in 
June. Bell was also to have purchased a 
70 per cent interest in Romania’s IAR 
Brasov aircraft manufacturing company 
as part of the deal, which foundered 
because of government funding prob- 
lems. Discussions have been reported, 
however, concerning a similar, lower 
cost deal with Eurocopter. 


RUSSIA: 


MiG-29 upgrade details 


Russia’s MIG MAPO, now with 
former Sukhoi First Deputy Director- 
General and Su-35 chief designer 
Nikolai Nikitin as  Director- 
General/General Designer since 
February, flew the first pre-production 








Currently the sole combat element 
in the air force of FYROM (former 
Yugoslav Republic of Macedonia) 
are four ex-Czech Mi-17s serving 
with the 2nd squadron. 


upgraded two-seat MiG-29UBT at the 
recent Paris air show. As a follow-on 
to the prototype shown at Farnbor- 
ough in 1998, the multi-role MiG- 
29UBT is equipped with advanced 
digital nav/attack systems, in a parallel 
development with the similarly 
upgraded single-seat MiG-29SMT, also 
shown at Le Bourget. In the MiG- 
29UBT, two 15 x 20 cm (6 x 8 in) 
liquid-crystal active-matrix multi- 
function colour displays in the forward 
cockpit are increased to three for the 
rear crew-member. 

In place of the MiG-29SMT’s 
upgraded Phazotron NO19ME Topaz 
fire-control radar with an additional 
ground-mapping mode, the smaller 
nose-diameter of the MiG-29UBT 
requires a new and compact NIIP 
Tikhomirov Institute/Ryazan Instru- 
ment Plant Osa (Wasp) radar. With a 
phased-array antenna employing 
electronic scanning, Osa weighs only 
120 kg (264 lb), and has claimed 
85-km (46-nm) and 65-km (35-nm) 
acquisition and tracking ranges in 
air-to-air and air-to-ground modes. 
Simultaneous tracking is possible of up 
to eight targets, plus engagement of 
four. Integration is achieved with the 
Adyutant autonomous digital electron- 
ic system, and Epolet micro phased- 
array illumination/guidance antennas 
for Vympel R-27 (AA-10 ‘Alamo’) 
and R-77 (AA-12 ‘Adder’) medium- 
range semi-active and active radar- 


guided AAMs. 
SPAIN: 


CN.295M to join EdA 


An initial order for nine CN.295Ms 
for the Spanish air force (Ejército del 
Aire) announced by CASA in April 
launched full-scale production of this 
stretched twin-turboprop tactical trans- 
port. Derived from the widely-sold 
CN.235, with two 2,645-shp Pratt & 
Whitney Canada PW127G turboprops, 
the CN.295 was developed with Pts14 
billion ($90 million) Ministry of Indus- 
try funding. It will supplement 20 
CN 235Ms operated by the EdA, and 





With NATO’s 50th anniversary in 
1999 there have been several 
commemorative schemes. This is 
No. 313 Sqn/KLu’s F-16B. In 
addition to the NATO star the fin 
features the squadron’s tiger badge 
and the ‘Twenthe Ros’ fin band. 
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209 more by other air forces and 
airlines, with 50 per cent more cargo 
space, and three times the range with a 
6-tonne payload. 


TURKEY: 


Tandem cockpit Ka-50 


A redesigned Kamov Ka-52 Alligator 
co-axial two-seat export combat 
helicopter, with stepped tandem cock- 
pits in place of the existing prototype’s 
two-abreast seating, and new western 
avionics, is one of five submissions for 
the Turkish army’s $3.5 billion 
requirement for up to 145 attack 
helicopters. Other contenders include 
the Agusta A 129 International, Boe- 
ing/MDH AH-64D, Bell AH-1W or 
AH-1Z, and Eurocopter Tiger. 

Known as Erdogan (‘Born Fighter’) 
for the Turkish programme, the 
proposed Ka-50-2, is being developed 
by Kamov in conjunction with the 
Lahav Division of Israel Aircraft 
Industries, which will provide a modu- 
lar digital avionics suite tailored to 
meet individual customer require- 
ments. 





More helicopters sought 


Turkish government allocations of up 
to $67 billion for military procurement 
in the next decade include further 
large-scale helicopter purchases. These 
are now being expanded by increasing 
an earlier order for eight Sikorsky 
SH-60B Seahawk ASW helicopters, 
due for delivery next year at a cost of 
some $230 million, to a maximum 
total of 30. All are to be equipped for 
additional air-to-surface vessel (ASV) 
attack roles, for which FMS orders 
worth $6.7 million are reportedly 
being placed for an initial batch of 84 
laser-guided AGM-114 Hellfire 2 
missiles with blast/fragmentation 
instead of armour-piercing warheads. 

Orders were also being finalised 
earlier this year for eight AS 532 Mk 1 
Cougar transport helicopters, costing 
around $100 million, for the Turkish 
Jandarma, or police militia. This would 
represent Eurocopter’s third Turkish 
government contract for the Cougar, 
since it supplied 20 from a $256 
million order placed in 1993. 

Initial deliveries of two Cougar Mk 
1s with Mk 2 cockpit systems are also 
scheduled direct from Eurocopter 
production from October, plus 28 co- 
produced by Tusas Aerospace Indus- 
tries at Akinci, to meet a $430 million 
Turkish government order signed late 
last year. Twenty are required for 
THK SAR missions, while the remain- 
ing 10 will be operated by the Turkish 
army. TAI is also expected to co- 
produce the eight additional Cougars 
now planned. 





UKRAINE: 
US ‘Blackjack’ interest 


Interest was reported earlier this year 
by the US in some of the 19 Tupolev 
Tu-160 ‘Blackjack’ variable-geometry 
strategic bombers left by the SovAF’s 
184th Guards Heavy Bomber Regi- 
ment at Priluki, about 200 km east of 
Kiev, after the 1991 collapse of the 
Soviet Union. Spares and funding 
shortages prevented any of the Ukrain- 
ian Tu-160s from being flown for 
many years, and despite prolonged 
negotiations, Russia was not prepared 
to pay more than a derisory price for 
their return. 

Discussions were reported in June, 
however, with the Platforms Internal 
Corporation (PIC), operating from 
Mojave airfield in California, with a 
tentative $20 million offer to acquire 
three Tu-160s from Ukraine, plus 
available spares and support equipment 
for planned use as satellite launch 
vehicles. A similar scheme was pro- 
posed in the mid-1990s by a 
Russo/German consortium, for which 
a Russian Tu-160SK was displayed at 
the 1995 Paris air show with a two- 
stage Buryan rocket launch vehicle 
beneath the fuselage. 


UNITED KINGDOM: 


Strategic airlifter terminated 





Problems with the RAF’s urgent 
Short-Term Strategic Airlift (STSA) 
requirement for a four-, seven- or 
nine-year lease of four “C-17 equiva- 
lents”, for which five submissions were 
being evaluated, resulted in its sudden 
termination in August. Defence Pro- 
curement Minister Baroness Symons 
said that five STSA industry proposals 
had been carefully evaluated, but none 
offered an acceptable combination of 
capability at an affordable cost. 

The Defence Procurement Agency 
will urgently explore ideas on alterna- 
tive (and less costly) approaches from a 
wide range of companies. It plans to 
reach an STSA decision at the same 
time in the early 2000s as selection of 
the longer-term Future Transport 
Aircraft (FTA) requirement to replace 
the last 30 or so of the RAF’s ageing 
C-130K transports. FTA contenders 
still include the redesignated Airbus 
A400M, formerly the Future Large 
Aircraft (FLA), and the German- 
backed Antonov An-7X, upgraded 
from the An-70. 


Raytheon gains ASTOR 


Selection in June of the UK-based 
Raytheon consortium as preferred 
supplier for Britain’s £800 million 
ASTOR contract for a joint 
army/RAF airborne stand-off battle- 






On 7 July this 333 Skv/RNorAF P-3C 
Update III, named Ulabrand, 
returned to its home base at Andgya 
having undergone the UIP 
(Upgrade Improvement Program). 
This is broadly similar to the US 
Navy’s AIP programme. The UIP 
aircraft have a new CP-2044 tactical 
computer, APS-137 ISAR, Satcoms, 
GPS, self-defence systems and a 
dedicated ESM operator’s position. 


field surveillance radar system ended a 
long-running battle between three 
major international aerospace groups. 
Raytheon prevailed over team bids 
from Lockheed Martin UK Govern- 
ment Systems Ltd, and Northrop 
Grumman’s Wizard consortium. 
Raytheon’s successful bid, in part- 
nership with Bombardier’s Shorts, BAe 
BASE, DERA, MATRA Marconi, 
Lucas Aerospace, Marshall SV, 
Motorola UK Ltd, Racal-Thorn and 
others, could include two new dual- 
mode Synthetic Aperture Radar/ 
Moving Target Indication (SAR/MTI) 
versions of the Hughes ASARS-2 
radar in the Lockheed Martin U-2. 


Options may be available to add an: 


advanced modular distributed amplifier 
(AMDA) and active-array antenna 
from a classified US surveillance 
technology programme, for improved 


Ocelot 99 


Held between 24 and 28 May, Ocelot 99 
was an exercise organised by Poland's 
WLOP (Air Defence Forces Command) to 
heighten the interoperability between 
Poland's forces and NATO. Based on a 
fictitious scenario involving a UN request 
or a NATO-led out-of-area peacekeeping 
operation, Ocelot was centred on the 
base at Powidz, and conducted over 
northwest Poland. In addition to Polish 
MiG-21s, MiG-23s, MiG-29s and Su-22s, 
he exercise involved French Mirage 
2000s, MiG-21s and Su-22s from the 
Czech Republic, and F-4Fs and Tornados 
from the Luftwaffe. Live weapons drops 
were undertaken, while SAM units from 
Germany, Poland and the Czech Republic 
operated from the Ustka range. Live 
missile firings were undertaken on the 
last day. Jens Schymura 





The finale of Ocelot 99 was the 
launch of various SAMs, including 
the S-125 Neva shown here. 


target resolution. 

Bombardier’s Global Express bizjet 
will provide the airborne platform for 
the selected radar, for operation at the 
required 48,000 ft or more altitude, 
with an unrefuelled endurance of over 
13 hours. Shorts’ Belfast facility will 
begin systems engineering and installa- 
tion in the five aircraft to be ordered, 
for integration and completion by 
Raytheon at its Hawarden, Chester 
facility. With ASTOR’s eight mobile 
ground processing and support stations, 
they will operate from Waddington. 


Tornado training privatised 


At least 22 more years of RAF Torna- 
do GR.Mk 4 interdictor-strike aircraft 
operation appear to be planned from a 
new £175 million Ministry of Defence 
simulator training contract for that 
period placed with Thomson ACE 
Aircrew Training Ltd. A subsidiary of 
Thomson Training & Simulation Ltd, 
the company is the 26th to be 
contracted through the MoD’s new 
Private Finance Initiative (PFI), associ- 
ated with last year’s Strategic Defence 
Review and Smart Procurement 
measures. 

Contractor responsibility for design, 


Above: The Czech air force sent 
seven aircraft to Ocelot 99 - three 
Su-22M-4s and four MiG-21MFs 
(illustrated) from Caslav. 


construction, finance and operation of 
the facility, and for providing the level 
of training required, is involved in PFI 
procedures. These include payment for 
the use of purpose-built simulator 
facilities being provided by Thomson 
ACE at the RAF’s Marham, Norfolk, 
and Lossiemouth, Scotland, Tornado 
bases. Under the new programme, 
which partly replaces the recently 
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disestablished Tri-national Tornado 
Training Establishment (TTTE), oper- 
ation of these new facilities will begin 
in late 2001, reaching full capability 
within a year. In addition to operating 
economies of about 17 per cent, the 
new Tornado training system will limit 
the impact of training on the environ- 
ment by reducing the need for low- 
level and night-flying training. 


Middle East 


EGYPT: 
More F-16s ordered 


As expected, mid-1999 Pentagon 
notifications to Congress of Foreign 
Military Sales (FMS) contracts included 
one for $1.2 billion with the Cairo 
government, relating to previously- 
announced Egyptian requirements for 
a fifth batch of 12 each Block 40 
F-16C/Ds. These will increase overall 
EAF procurement to 220 Fighting 
Falcons, and also include 28 General 
Electric F110-100B turbofans, 24 
Northrop Grumman AN/APG-68 
fire-control radars, Harpoon anti-ship 
missile integration, and associated 
equipment, for delivery over 15 
months from 2001. 


ISRAEL: 
F-16Is selected 


Following Egypt’s re-order and recent 
Greek plans to buy at least 50 more 
F-16s, Lockheed Martin Fighting 
Falcon production will be extended 
still further by Israel’s preference for 50 


Below: The MiG-23MF was expected 
to retire from Polish service in 1999. 
This is one of the few remaining 
camouflaged aircraft. 





multi-role F-16Is announced in July, 
for its $2.5 billion new combat aircraft 
requirement. Israel’s proposed new 
F-16 FMS contract will also include 30 
Lockheed Martin LANTIRN naviga- 
tion and targeting pods, plus spares and 
support equipment. It will not cover 
their Pratt & Whitney F100-229 or 
General Electric F110-GE-129 
powerplants, however, which will be 
bought commercially after selection. 

Israel’s decision is a blow to Boeing, 
which is currently delivering the last of 
25 F-15Is to the IDF/AF, and has no 
further orders after a possible further 
eight USAF F-15Es. Around 25 per 
cent of the new FMS contract value 
will go to Israeli industry, for the 
supply of electronics, cockpit systems, 
airframe components and weapons, 
which will also apply to accompanying 
options for a further 60 F-16Is, costing 
another $2 billion. 

Based on current Block 50/52 
production aircraft, the new F-16Is 
will be equipped with Northrop 
Grumman AN/APG-68(V)X fire- 
control radars, but will also incorporate 
several specific Israeli upgrades. These 
will include Rafael Python 4 advanced 
AAMs and Popeye 2 ASMs, develop- 
ment and integration of which will 
defer initial deliveries until early 2003. 


MiG-21 trials concluded 


Flight trials of the upgraded advanced 
configuration MiG-21-2000 were 
successfully completed in April from 
Ben Gurion International Airport by 
the Lahav Division of Israel Aircraft 
Industries. Tests were concluded over 
a three-month period of the new 
MiG-21bis-based configuration, which 
includes an Elta Electronic Industries 
EL/M-2032 fire-control radar and 
twin multi-function liquid-crystal 
colour cockpit displays, plus a HUD 
and associated digital 1553B avionics, 
derived from earlier installations in the 
IAI Kfir and Northrop F-5E/F. IAI is 
competing with Elbit and MiG 
MAPO to secure lucrative MiG-21 
upgrade contracts from Croatia, 
Ethiopia and Vietnam: 


LEBANON: 
UH-1H transfers delayed 


Delivery was still awaited in mid-1999, 
because of technical problems, of eight 
surplus US Army Bell UH-1H utility 
helicopters to the Lebanese armed 


On the road — DOL 99 


Each year the Polish air force (WLOP) holds a road 
operations exercise on the Kliniska DOL (Drogowy Odcinek 
Lotniskowy — highway landing strip). Located on Highway 





142, east of Szczecin, the strip was originally a pre-war 
German autobahn, but has been specially prepared and 
strengthened for flying purposes. The prepared area is 
2000 m (6,560 ft) long and just 16 m (52 ft) wide. The trees 
from the road to 
allow aircraft as large as the An-26 to use the strip. 

For the DOL exercise period all airfield equipment such 
as lighting, control systems, fuel and safety support, 
accommodation and ATC radar is moved in by truck. The 
irst day is reserved for pilots undertaking DOL for the first 
ime. They are selected for their ability by their own units 
prior to the exercise. It is the aim of the WLOP that every 
pilot will undertake DOL at least once during their flying 
career. Later in the exercise experienced DOL pilots flew 
rom the strip with weapons, flying directly to the 


of the surrounding forest are cut bac 





adarzyce bombing range. 





rom Sweden. Holger Stiiben 





In addition to WLOP aircraft, Polish navy MiG-21s and 
TS-11s also participated, while the highlight of the 1999 
exercise was the deployment of four JAS 39A Gripens 





forces, for which release was approved 
in 1998. These will supplement 16 
similar UH-1Hs supplied earlier to 
Lebanon, as part of increasing US 
military aid through the transfer of 
surplus defence equipment, totalling 
over $136 million to date. Eight more 
UH-1Hs are planned to follow. 


LIBYA: 





UN sanctions removed 


Partial withdrawal of UN sanctions on 
Libya earlier this year, following trans- 
fer of the Lockerbie bombing suspects 
to International Court custody, is re- 
opening Libyan access to international 
defence equipment procurement. 
Priority is reportedly being given to 
spares and support equipment for 
Libya’s vast inventory of Soviet- 
supplied weapons and aircraft. Most of 
these have been unserviceable for 
many years, since Libya owes about 
$2.4 billion from their original cost. 


Upgrades by MIG MAPO and 





Sokol are also being considered for 
Libyan MiG-21s, -23s, -25s and -27s, 
and negotiations have been reported 
with Russia’s Rosvoorouzhenye arms 
sales agency, and the Almaz OKB for 
Libyan acquisition of the 
S-300PMU1/2 (SA-10b ‘Grumble’) 
advanced SAM/ABM system. Libyan 
interest in MiG-29s and MiG-31s has 
also been reported. 


SYRIA: 





Russian arms interest 


While still owing about $11 billion to 
the CIS for Soviet arms deliveries, 
Syria has been discussing with 
Rosvoorouzhenye the possible acquisi- 
tion of new weapons and military air- 
craft. These include upgrades for its 
MiG-21s, -23s, and 40 or so MiG-29s. 
With several other countries, Syria has 
also been offered surplus VVS MiG- 
29s, but is apparently more interested 


in the upgraded MiG-29SMT/UBT. 


Seen at the 1999 Bratislava air show, this Slovak air force L-29 Delfin wears a 
new three-tone camouflage which may be applied to the rest of the fleet. 
The SlovAF still uses the type as a basic trainer with 52. Letka, and also as a 
‘hack’ and range safety aircraft at Malacky with 331. Letka. 








Road operations are at the heart of the Swedish air force masterplan, and all 
pilots regularly practise highway deployments. The four JAS 39As deployed 
to DOL 99 were from 2. Division/F7, and demonstrated the carriage of Rb 15 


(Maverick) and DWS 39 missiles. 


At 


Africa 


SOUTH AFRICA: 


First Rooivalk squadron 

Delivery of the first of 12 production 
Denel AH-2A Rooivalk attack 
helicopters on order for the SAAF was 
made in May, to No. 16 Squadron of 


Central 


KAZAKHSTAN: 





Surplus Su-27s received 


Up to 32 ex-VVS Sukhoi Su-27 
‘Flanker’ air superiority fighters are 
reportedly being withdrawn from 
storage for transfer to Kazakhstan, in 





the South African air force at Bloem- 
spruit air base, near Bloemfontein. 
Reactivated in January, the squadron 
received its second Rooivalk in July, 
and two more were scheduled before 
the year-end, with the remainder to 
follow in 2000-2001. Crew conversion 
and training is being undertaken at 
Bloemspruit, in conjunction with 
continued development flying and 
tactical anti-tank doctrine evolution at 


the SAAF’s TFDC, Bredasdorp. 


Asi 

return for 40 or more Tupolev 
Tu-95MS ‘Bear-H’ strategic bombers 
and other former Soviet equipment 
handed back after the 1991 break-up 
of the USSR. Kazakhstan is believed 
to have received at least 10 Su-27s by 
the end of last year since 1997, to 
supplement 20 or more MiG-29s 
already in service. 


Southern Asia 


BANGLADESH: 





Russian aircraft received 


In a switch from previous Chinese 
procurement, delivery to the Air Wing 
of the Bangladesh Defence Force was 
expected before the year-end of the 
first four of eight MiG-29 air superior- 
ity fighters, including a couple of 
two-seat MiG-29UB combat trainers, 
ordered only recently from Russia. 
Bought for only about $115 million, 


negotiated through Rosvoorouzhenye 
and VPK MAPO, these are believed to 
comprise undelivered ‘Fulcrum-A’ 
versions built for the Russian air force 
(VVS), with standard AA-10 ‘Alamo’ 
and AA-11 ‘Archer’ AAMs, helmet- 
mounted sights, and only modest 
upgrades for overseas operation. Nego- 
tiations are believed to be continuing 
with China for the acquisition of eight 
or more upgraded Chengdu F-7MG 
fighters to replace the elderly A-5 
‘Fantan’. 


MiG-29s came to DOL from 1 PLM (above), while Su-22M-4s (below) came 
from 7 PLBR, 8 PLMB and 40 PLMB. MiG-21MFs (right) were dispatched 
from 9 PLM and 41 PLM, and also from the Polish navy’s 1 DLMW. TS-11s of 
the navy’s 3 DMLW were also involved. These photos highlight the narrow 
nature of the highway strip which, combined with the short length, requires 
extreme precision during landing. Even the cutting back of the trees on 
either side gives little leeway in terms of runway alignment. Several 


hardstandings are provided on the side of the road for aircraft servicing. 





INDIA: 





Extra Su-30s arrive 


India’s $1.6 billion contract in 
November 1996 for 40 Sukhoi 
Su-30K two-seat long-range air 
defence fighters, of which the initial 
batch of eight was delivered to No. 26 
Squadron at Pune air base from early 
1997, was supplemented last autumn 
by a $300 million IAF follow-up order 
for another 10. These are believed to 
be of similar standards to the first 
delivery batch, which are basic twin- 
stick Su-30Ks, similar to those in 
Russian air force service, with simpli- 
fied avionics and no canards, and have 
also been referred to as Su-27PUs. 
Delivery to India started of the first 
two in early June, in a Russian air 
force Antonov An-124, from the 
Irkutsk Aircraft-Building Industrial 
Association ([APO), and will be com- 
pleted next year. Receipt of the 
second batch of the original 40 LAF 
Su-30s, however, has apparently been 
delayed because of integration prob- 
lems with their new avionics. 

These are expected to include 
upgraded NIIP NO11M multi-mode 
dual X/L-band phased-array radar, as 
well as new infra-red search-and-track 
systems, Indian-made mission comput- 
ers, Sextant Avionique VEH3000 or 
El-Op head-up displays, Thomson- 
CSF liquid-crystal multi-function 
cockpit displays (MFCDs) and 
SAGEM Sigma 95N/MF INS/GPS. 
With this equipment, plus integrated 
canards and thrust-vectoring systems 
for their Saturn/Lyulka AL-31FP 
turbofans, the IAF’s remaining 32 are 

,being built to full Su-30MKI 








standards, for delivery in three batches 
between 2000-2003. The 18 earlier 
IAF Su-30Ks will then be upgraded to 
similar standards, probably by Hindus- 
tan Aeronautics, which is also negoti- 
ating to produce more than 100 
Su-30MKIs under Sukhoi licence for 
the IAF. 





Mirage replacements sought 


India has reportedly been negotiating 
with Dassault to buy 10 Mirage 2000 
multi-role fighters, as attrition replace- 
ments for losses from 42 single-seat 
2000Hs and seven two-seat 2000TH 
combat trainers delivered in 1984-87. 
Some 40 Mirage 2000s are normally 
operated from Gwalior, about 155 nm 
west of Delhi, by Nos 1 and 7 
Squadrons, and have been employed in 
the past few months on electronic 
warfare, anti-radar and reconnaissance 
missions in support of other IAF fight- 
ers attacking Pakistani insurgents near 
Kargil in the disputed Kashmir region 
of the Himalayas. 





More Iskras acquired 


IAF training aircraft shortages and acci- 
dent attrition of its original force of 50 
WSK-Mielec TS-11 Iskra jet-trainers 
delivered in 1975-76 have necessitated 
the purchase of a dozen surplus exam- 
ples from the Polish government. After 
withdrawal from storage, those for 
India are undergoing minor upgrades 
and refurbishment at the PWLOP’s 
Bidgoszcz maintenance, repair and 
overhaul depot. 


Above and right: Normally employed as 
interceptors, the MiG-23MFs of 28 PLM 
demonstrated their ground attack capabilities. 








Naval aviation expansion 

A $1.2 billion procurement 
programme announced in July for the 
Indian navy included some $200 


million for six more Tupolev 
Tu-142M ‘Bear-F’ long-range 


maritime surveillance and ASW aircraft 
from Russia, plus upgrades costing 
$125 million for the IN’s 23 BAe Sea 
Harrier FRS.Mk 51 V/STOL fighters, 
as well as two new submarines and 
three frigates. The ‘Bears’ are probably 
from refurbished ex-AVMF storage, 
and will supplement 11 similar aircraft 
operated by INAS 312 from Dabolim 
air base since 1988. 


PAKISTAN: 





Mirage 5F upgrade details 


More details emerged at this year’s 
Paris air show of Pakistan’s Blue Flash 
6 programme, involving French 
Defence Ministry management — the 
avionics upgrades by SAGEM and 
SOGERMA of ex-French air force 
Dassault Mirage 5F ground-attack 
aircraft before delivery to the PAF. On 


———— 










display at Le Bourget was a develop- 
ment example of 36 Mirage 5Fs being 
acquired by the PAF, together with six 
ex-AdlA Mirage IIIBE two-seat 
combat trainers, through a programme 
which started in 1996. Prototype flight 
testing did not begin until late 1997, 
however, and only the Mirage HIBEs 
and the first six 5Fs had arrived in 
Pakistan by early this year. 

Elements of SAGEM’s MAESTRO 
(Modular Avionics Enhancement Sys- 
tem Targeted for Retrofit Operations) 
digital package, installed some years 
earlier in 20 Belgian Mirage 5BA/BDs, 
and applied to the PAF’s Mirage 5s 
include the SAGEM ULISS 92 
INS/GPS, with the TERCOR 
terrain-matching system and UTR-90 
computer, Honeywell radar altimeter, 
multi-function cockpit and wide-angle 
stroke and raster head-up displays, 
hands-on-throttle-and-stick (HOTAS), 


The Swedish air force has been 
leasing this Cessna 550 Citation 
(Tp 103) as a replacement for the 
King Air in the liaison/light 
transport role, flying with the 
Sambandsflygrupp of F17 at 
Ronneby. 
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SAGEM Circe 2001 mission planning 
system, provision for night-vision 
goggles, plus thermal-imaging forward- 
looking infra-red (FLIR) and laser- 
rangefinder in a forward ventral fairing. 

Smart weapons capabilities may be 
further exploited by the navigation/ 
targeting pod shown alongside 
SAGEM’s Mirage 5F at Le Bourget. 


Although described as the Dart, this 
appears identical to Rafael’s LITE- 
NING pod. Other Mirage 5F upgrades 
include an integrated electronic 
warfare suite, on-board oxygen genera- 
tion system (OBOGS), and single- 
point pressure refuelling. Delivery of 
the last upgraded 5F from SAGEM to 
Pakistan was expected in mid-1999, 





Far East 


CHINA: 
Su-30s for China? 


Negotiations were reportedly being 
finalised earlier this year with 
Moscow’s Rosvoorouzhenye export 
sales organisation and VPK Sukhoi for 
a $1.85 billion procurement 
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programme, involving Chinese 
procurement of 30-50 two-seat 
Su-30MKK multi-role fighters, for 
delivery from 2002. These are sched- 
uled to follow China’s current opera- 
tion of 36 Sukhoi Su-27SKs (J-11s) 
and 10 Su-27UBK two-seat combat 
trainers costing $1.5-1.7 billion, plus 


St Athan Station Flight’s Hawk was 
the first aircraft to enter the 
remanufacturing programme to 
extend the trainer’s life. 
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Above: Under Operation Pearly 
King three Merlin HM.Mk 1s (PP05, 
RNO2 and RNO3) were deployed to 
AUTEC (Atlantic Undersea Test and 
Evaluation Center) at Andros Island 
in the Bahamas. The three 
participated in OPAP (Operational 
Performance Acceptance 
Procedure) trials, including the 
location of submarines and 
simulated attacks. 


Left: Exercise Battle Griffin 99, held 
in Norway, saw 846 NAS Sea King 
HC.Mk 4s performing the difficult 
task of lifting Rigid Raider Mk 3 
boats, together with crew. Such use 
of helicopters in the Arctic can save 
the Royal Marines many hours of 
cold transit time. 


assembly and licenced-production for 
$2.5 billion of a further 200 or so 
similar aircraft over a planned five-year 
period. The Su-30s may also be 
accompanied by advanced Russian 
weapons and precision-guided ASMs, 
including rocket/ramjet-powered 
Zvezda Kh-31P (AS-17 ‘Krypton’ 
long-range (100-nm+) anti-radar 
missiles. 

China’s Su-30MKK is generally 
similar to India’s Su-30MKI, and has 
already started flight development in 
prototype form, with an initial flight 
on March 9. It is also being developed 
in parallel with the upgraded 
Su-30MKR for the Russian air force, 
with new aerodynamics and fly-by- 
wire software, probably from the 
incorporation of integrated canards and 
thrust-vectoring control, in addition to 
radar, infra-red search and track, other 
avionics and missile improvements. 
Russian air force Sukhoi Su-27s are 
expected to benefit from the 
Su-30MKR upgrades, which also 
began flight trials earlier this year. 


New surveillance Jetstreams 


Two British Aerospace Jetstream 41 
light turboprop twins, with special 
equipment for maritime patrol and 
search and rescue, were delivered to 
the Government Flying Service in 
April at Hong Kong’s new Chek Lap 
Kok International Airport. The last of 
their type to be manufactured follow- 
ing BAe’s decision to concentrate on 
regional jets, the Jetstreams were 


. ordered in 1997 from BAe Regional 


Aircraft to replace two Beech Super 
King Airs in HKGFS service. 

In conjunction with FR Aviation at 
Bournemouth, BAe’s engineering 
facility at Prestwick modified the Jet- 


streams for their new roles with a 360° 
surveillance radar, thermal imaging and 
daylight TV turret, an aerial survey 
camera, and specialised mission avion- 
ics with satellite communications and 
video datalink, plus flare dispensers. 


MYANMAR: 


K-8 interest reported 


Although yet to reach the production 
stage, with only about 15 pre-series 
aircraft completed to date, China’s 
NAMC K-8 Karakoram basic jet train- 
er has attracted attention from several 
Third World countries. Six TFE7331- 
powered K-8s have been undergoing 
evaluation in Pakistan, which is a part- 
ner in the programme, but in the 
absence of a long-awaited order for a 
Progress DV-2-engined K-8] version 
from the PRC, a reported requirement 
from Myanmar for up to 30 could 
provide the required break-through to 
launch production. 


PHILIPPINES: 
MR aircraft short-listed 


Evaluations are being made by the 
Philippine government of ATR and 
Alenia’s twin-turboprop ATR42MP 
Sea Surveyor, to meet its requirement 
for 4-6 new maritime patrol and 
surveillance aircraft. It has been short- 
listed with a similarly-modified version 
of the de Havilland Canada Dash 8 for 
the Philippine programme, on which a 
decision is expected later this year. 


SINGAPORE: 
No Longbow for Apaches 





Contrary to earlier reports, the Singa- 
pore air force order for eight 
Boeing/MDH AH-64D attack heli- 
copters, confirmed in June by Deputy 
Prime Minister and Defence Minister 
Dr Tony Tan, will not include Lock- 
heed Martin/Northrop Grumman’s 
Longbow fire-control radar equip- 
ment, although Lockheed Martin Hell- 
fire II laser-guided anti-tank missiles 
will remain their primary armament. 
Other Singapore military helicopter 
requirements include another four 
Boeing CH-47SDs, increasing its over- 
all Chinook inventory to 14. 


TAIWAN: 


Follow-on Chinook order 





A recent Foreign Military Sales letter 
of agreement between the Pentagon 
and the government of Taiwan 
concerned a long-awaited follow-up 
order to three nominally civilianised 
Boeing 234 (CH-47C) Chinook medi- 
um-lift transport helicopters delivered 
to the Republic of China army 
aviation branch in the mid-1980s. 
Delivery of the first of three new 
Boeing CH-47SD Super D Chinooks 
is planned for 2002, and the RoCAA 
order is expected to include long lead- 
time parts for another six similar heli- 
copters. 





Algerian military aircraft are rarely 
seen outside their own country, the 
exception being transports and VIP 
aircraft such as this Dassault 
Falcon 900, seen passing through 
Malta. The Algerian VIP unit has 
been quoted as 580 Squadron. 


THAILAND: 
F-5 upgrade planned 


Some of the $317.5 million returned 
by the US following its acceptance of 
the eight MDC F/A-18s cancelled by 
Thailand after major currency devalua- 
tions is being allocated by the RTAF 
to a further low-cost upgrade of about 
half of its 35 or so Northrop F-5E/Fs 
by Israel’s Elbit Systems. As in Elbit’s 
F-5S upgrade for Singapore, that for 
the RTAF will include new digital 
avionics and twin multi-function 
colour cockpit displays, plus a HUD, 
but without a new fire-control radar, 
to minimise costs. Although Elbit’s 
partners in the F-5S project, neither 
Singapore Technologies Aerospace nor 
IAI are apparently participating in the 


RTAF F-5 programme. 

RTAF proposals have also been 
reported for the acquisition of up to 50 
Dassault/Dornier Alpha Jet light 
ground-attack fighters and advanced 
trainers, retired from the German Luft- 
waffe several years ago, and placed in 
storage. Although offered for nominal 
prices, the German Alpha Jets appar- 
ently require major overhauls which 
would put their total cost up to around 
$80 million. 





IPTN delivers CN-235s 


Delivery was reported earlier this year 
from IPTN in Indonesia to the 
paramilitary Royal Thai Agricultural 
Aviation Division (KASET) of two 
CASA/IPTN CN-235-220S twin- 
turboprop transports. In addition to 
general transport roles, these are being 
equipped for chemical distribution and 
rain-making. A further five CN-235s 
are believed to be on order from the 
Thai government. 


Australasia 


AUSTRALIA: 
More F-111 options 


For continued operation of its strategic 
strike-reconnaissance force of 20 
variable-geometry GD F-111Cs and 
14 F-111Gs until 2020, the RAAF has 
recently taken a $2.5 million option 
with the US government for a further 
11 surplus USAF F-111Gs, and associ- 
ated equipment. This includes some 
130 spare Pratt & Whitney TF30 
turbofans, ALR-62 radar-warning 
receivers and additional support items, 
worth about $500 million in all. 
Tenders were also invited for podded 
ECM systems to equip the RAAF 
F-111s, for which the Northrop 
Grumman ALQ-131 and_ the 


Raytheon ALQ-184 were expected to 
compete. 


NEW ZEALAND: 


F-16 lease deal finalised 


A $397 million 10-year lease/buy FMS 
contract was finalised by the RNZAF 
in mid-1999 for 28 ex-Pakistani F100- 
PW-200E turbofan-powered Block 15 
F-16A/Bs, and associated equipment. 
This is understood to include a dozen 
each Block Il Northrop Grumman 
AN/ALQ-131 active jamming ECM 
pods, plus Rafael LITENING II 
targeting pods. F-16s are expected to 
start replacing the RNZAF’s 
A-4K/TA-4K Skyhawks in Nos 2 and 
75 Squadrons from March 2001. 





South America 


ARGENTINA: 
More P-3 transfers planned 


Two Lockheed P-3B Orion maritime 
patrol aircraft, to be used for search 
and rescue missions, are planned for 
inclusion in further transfers of US sur- 
plus military equipment to Argentina. 





Tracker upgrade ended 

The last of six Grumman Tracker 
ASW and patrol aircraft re-engined by 
Marsh Aviation of Mesa, Arizona to 
S-2ET Turbo Tracker standards from a 
programme which started in 1992, 


were recently redelivered to Argentine 
Naval Aviation (CANA). Their origi- 
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nal 1,200-hp Curtiss-Wright R-1820- 
82 piston engines have now been 
replaced by 1,600-shp AlliedSignal 
TPE331-15AW turboprops driving 
five-bladed Hartzell HC-B5MA 
propellers, for quantum improvements 
in performance and economy. S-2ET 
operations are continuing with 1? 
Escuadrilla Anti-submarina of 2? 
Fuerza Aeronaval, although only from 
BAN Comandante Espora, at Bahia 
Blanca, since CANA’s sole aircraft- 
carrier was recently sold to an Indian 
dealer for scrap. 


BRAZIL: 


SIVAM aircraft progress 


Flight development trials of the first of 
five EMBRAER EMB-145SA twin- 
turbofan airborne early-warning and 
control aircraft (PP-KSA), ordered for 
the Brazilian air force SIVAM Ama- 
zonian defence programme, started 
with a 2-hr 30-min sortie to 6096 m 
(20,000 ft) on 22 May, some six days 
before its formal roll-out at Sao Jose 
dos Campos. Equipped with dorsal 
Ericsson PS-890 planar-array AEW 
radar, the EMB-145SA is planned to 
reach operational service with the 
FAB’s 6th Aviation Group at Anapolis 
in late 2001, from initial deliveries in 
January of that year. 

Also rolled-out at the same time was 
the first of 99 production EMB-314 
Super Tucano light ground-attack 
aircraft, or ALXs, with advanced digital 
mission systems, as the second air 
component of the SIVAM programme. 
Fifty of the FAB’s ALXs, including the 
first production example, will be two- 
seat night/all-weather and advanced 
training AT-29s, and the other 49, 
single-seat day-operated A-29s. 





COLOMBIA: 
Helicopter reinforcement 


Colombian government resources for 
border patrol and drug interdiction 
operations were recently expanded by 
10 new Mil Mi-17-1V high-altitude 
transport helicopters delivered from 
Russia’s Kazan Helicopter Plant. 
Continuing US aid for Colombia’s 
anti-drug campaign, for which a 
further $51 million has been requested 
for 2000 to follow $49 million in the 
current year, includes a total of some 
25 upgraded Bell Huey II utility 
helicopters being delivered by the 
year-end, and arrival in September of 
the first three of six Sikorsky UH-60 
Black Hawks for the National Police. 
The latter is also acquiring two MD 
530F helicopters, and its aged Douglas 
DC-3s are to be supplemented by a 
single surplus DHC-5 Buffalo after a 
$13.5 million refurbishing programme 
by Garrett Aviation in Springfield, Ill. 


VENEZUELA: 
M-28 deliveries resumed 


After a hiatus resulting from the finan- 
cial collapse of PZL Mielec in Poland 
in March, planned deliveries of another 
12 M-28 Skytruck light utility turbo- 
prop twins to the Venezuelan armed 
forces were resumed earlier this year. A 
resumption of business followed com- 
pany reorganisation, including drop- 
ping of Mielec from its title. Delivery 
of six westernised Antonov An-28s, 
with Pratt & Whitney Canada PT6A 
turboprops, started to the Venezuelan 
National Guard in late 1996, and the 
follow-on contract now seems likely to 


be fulfilled. 





Far East Orions at NAS Barber’s Point: above is a P-3C Update III from the 
Republic of Korea Navy’s 613th ASW Squadron, while below is a P-3C of the 
Japan Maritime Self-Defence Force’s VP-6. The dorsal radome houses 


Satcoms equipment. 
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North America 


CANADA: 
Bell 412 EW systems 


Orders were reported in June from 
Israel’s Elisra Electronic Systems for 16 
defensive electronic warfare systems for 


two-phase installation in Bell 
412CF/CH-146 Griffon utility heli- 
copters of the Canadian Forces. Ten 
Elisra systems, costing $6 million, are 
initially being acquired, followed by a 
further six, with additional equipment 
and services, including hardware and 
software to complete system integra- 
tion. After installation by Bell Heli- 
copter Textron at its Mirabel factory in 
Quebec, the EW equipment will 
provide threat warnings of SAMs, radar 
surveillance, tracking and guidance 
systems for the Canadian Griffons 
operating with the UN in the Balkans. 


UNITED STATES: 
X-37 


The designation X-37 has been 
assigned to the Boeing Future-X, a 
reusable spaceplane testbed that can 
spend up to three weeks in orbit. The 
27-ft 6-in (8.38-m) vehicle will be 
placed into orbit by the current Shuttle 
Orbiter Vehicle to test thermal and 
propellant technologies for future, 
crewed vehicles. With a 15-ft (4.57-m) 
wing span and a payload bay measuring 
7 ft (2.13 m) in length and 4 ft (1.21 
m) in diameter, the X-37 will be a 120 
per cent scale derivative of the Boeing 
X-40A SMV (Space Maneuver Vehi- 
cle) which made its initial flight at 
Holloman AFB, New Mexico on 11 
August 1998 when dropped from a 
UH-60 Black Hawk helicopter. 
During initial aerodynamic tests, the 
X-37 will be dropped from a B-52, 
beginning in the autumn of 2001. 


RC-7 loss in Colombia 


A US Army de Havilland Canada 
RC-7 ARL-I imagery collection 
reconnaissance aircraft was lost on a 
drug-hunting sortie in adverse weather 
over guerrilla-held southern Colombia 
on 23 July 1999. Five US Army 
soldiers and two Colombian air force 
officers were killed. Twenty-five 
aircraft participated in a search for the 
RC-7, hampered by worsening weath- 
er. The RC-7 usually operates at alti- 
tudes of about 25,000 ft (7620 m) in 
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the mountainous terrain. 

The RC-7 was reportedly looking 
for cocaine-producing laboratories as 
part of a stepped-up US effort to stem 
the flow of drugs from the South 
American country. The US Army said 
that the aircraft, a version of the Dash 
Seven airliner, was not shot down but 
apparently flew into a mountain with 
the loss of all on board. 


Coast Guard HV-15 


The Bell XV-15 tiltrotor aircraft (also 
being called the HV-15 now, with the 
‘H’ prefix signifying a rescue role) 
conducted a shipboard demonstration 
for the US Coast Guard at Key West, 
Florida, on 18 May 1999. Pilots were 
Bell’s Roy Hopkins and the Coast 
Guard’s Lt Cdr Dennis Dickson. The 
HV-15, which had not been modified 
but was painted in Coast Guard mark- 
ings, made two at-sea landings aboard 
the medium-endurance cutter USS 
Mohawk (WMEC-913). In addition, 
Bell and the Coast Guard team tested 
the rotor downwash during simulated 
rescue missions by hovering 30 ft (9 m) 
to 70 ft (20 m) above a utility boat and 
a rescue swimmer. 

The Coast Guard is considering 
several industry responses to its Deep 
Water Initiative, a plan to replace 
ageing vessels and helicopters, the latter 
with the Bell HV-609, the tiltrotor 
aircraft which was demonstrated in 
mock-up form at the 1997 Paris air 
show and is now being sold to civilian 
operators. 


F-15E Strike Eagle 


On 1 April 1999, the Strike Eagle 
known as ‘E210’ made its maiden 
flight at St. Louis. Joe Felock was at 
the controls and Guy Clayton in the 
back seat, when ‘E210’ (F-15E-58-MC 
Lot VII 96-0200) flew from Lambert- 
St. Louis International Airport, attired 
in lacklustre yellow primer and devoid 
of camouflage or markings — the first 
F-15E to be built for the US Air Force 
since 1993, This Strike Eagle was the 
first of 17 fighters, collectively known 


While most active-duty units fly 
F/A-18C/Ds, the older F/A-18A/Bs 
continue to serve in sizeable 
numbers with the US Navy and 
Marine Corps Reserve. This F/A-18A 
is from VMFA-142 ‘Gators’, part of 
MAG-42 at NAS Atlanta, Georgia. 


Part of the tanker force assembled 
for Kosovo operations was this 
92nd ARW KC-135R from Fairchild 
AFB, Washington. Forty-five 
KC-135Rs are being modified to use 
wingtip-mounted HDUs for 
refuelling probe-equipped aircraft, 
although initially only 33 pod sets 
are to be procured. 


by the generic term ‘E210s’, even 
though they are actually ships 210 
through 226. E210 itself has since been 
assigned to the 57th Wing at Nellis 
AFB, Nevada. 

Until recently, it appeared these 
might be the last Eagles ever to emerge 
from the St Louis production line, 
especially since manufacturer Boeing 
enjoys a 32 per cent stake in the F-22 
Raptor fighter assembled by Lockheed 
Martin. Now, however — and leaving 
aside annual debates in the US Con- 
gress, which shift from one month to 
the next — it appears that more aircraft 
may be built for the US Strike Eagle 
community, which needs them badly. 

A recommendation by US Air Force 
officers in the Pentagon would have 
Boeing resume manufacture of the 
F-15E Strike Eagle for American use in 
fiscal year 2001, which begins on 1 
October 2000. The air staff made the 
recommendation in the spring of 1999 
while Strike Eagles were assaulting 
Iraq’s air defence network in an ongo- 
ing series of clashes, and flying against 
Yugoslavia in Operation Allied Force. 
Any new contract for USAF Strike 
Eagles could offer an opportunity to 
engine maker General Electric, which 
has long sought entry to an aircraft 
community that relies on Pratt & 
Whitney engines. 


First production V-22 


The first LRIP (low-rate initial 
production) MV-22 aircraft (bureau 
no. 165433) arrived at Naval Air 
Station Patuxent River, Maryland on 
27 May 1999, just a couple of weeks 
after being rolled off the assembly line 
in Arlington, Texas. The 1,200-mile 
ferry flight from Arlington included 
refuelling stops at Dobbins Air Force 
Base, Georgia and Quantico, Virginia, 
with Major Mike Westman as pilot. 
Prior to delivery, the MV-22 aircraft 
had completed 25 hours of required 
acceptance flights at the Arlington 
facility. The aircraft will be one of 
eleven to be operated by the Osprey 
fleet replacement squadron, VMMT- 
204 at MCAS New River, North Car- 
olina. 165433 had made its initial flight 
on 30 April 1999. 


This first production MV-22 is one 
of four LRIP aircraft that will be deliv- 
ered to the Marine Corps in 1999, 
After assembly of the first two at 
Arlington, subsequent examples will be 
built at the new final assembly plant at 
Amarillo, Texas. 

Initially, these aircraft will be 
owned, operated and maintained by 
members of the V-22 Multi-Service 
Operational Test Team who will begin 
training in preparation for the next big 
test phase, Operational Evaluation 
(OPEVAL), which starts in October 
1999 and continues through the spring 
of 2000 when the transfer to New 
Raver will occur. The Marine Corps is 
slated to receive 360 production 
Ospreys over the next 20 years, partly 
to replace the ageing CH-46E Sea 
Knight, or ‘Bullfrog’. The initial oper- 
ational capability date for the MV-22 is 
2001. 


Boeing FA-18E/F Hornet 


Beginning on 27 May 1999, the 
Boeing FA-18E/F Super Hornet 
underwent OPEVAL (Operational 
Evaluation) with the US Navy’s Air 
Test and Evaluation Squadron Nine 
(VX-9) at Naval Air Station China 
Lake, California. The six-month effort 
is the final step before delivery of the 
first Super Hornet to the fleet replace- 
ment squadron, and will involve 
detachments of FA-18E/Fs operating 
at various locations, including China 
Lake and Naval Air Station Key West, 
Florida. 

During the OPEVAL, VX-9 is 
conducting a rigorous series of tests to 
assess the aircraft’s performance in all 
mission areas with five production- 
model Super Hornets. The next two 
production aircraft Boeing delivers to 
the Navy will also ferry to China Lake, 
bringing the total number of OPEVAL 
aircraft to seven — three single-seat 
E-models and four two-seat F-models. 
During testing, a 22-member air crew 
contingent consisting of 14 pilots and 
eight weapon systems officers will fly 
about 700 sorties in the F/A-18E/F. 
Another 70 Navy personnel are 
responsible for maintaining the 
OPEVAL aircraft. 


E-2s for Taiwan 


The US went to extraordinary lengths 
to find a quiet Saturday — following a 
meeting between Secretary of State 
Madeleine Albright and China’s 
foreign minister — to announce a sale 





This Northrop Grumman 
(Westinghouse)-owned BAC 1-11 
Series 401AK is being used by the 
Lockheed Martin JSF team to test 
elements of the new fighter’s 
avionics systems. Testing of the 
active electronically steered array 
(AESA) radar was due to start in 
late 1999. The aircraft is currently 
flying with Northrop Grumman’s 
Electronic Sensors and Systems 
Sector at Baltimore, Maryland, but 
will move to LMTAS Fort Worth. 


of two new-built Northrop Grumman 
E-2C Hawkeye airborne early warning 
aircraft to Taiwan. The $150 million 
deal made public on 31 July 1999 will 
bring Taiwan’s total Hawkeye fleet to 
six aircraft, at a time when any US 
arms sales to Taiwan is a challenge to 
strained relations between Washington 
and Beijing. The four E-2T Hawkeye 
Group II aircraft (former US Navy 
E-2Bs refurbished and re-equipped 
with APS-145 radar) were the last 
aircraft manufactured on Long Island, 
before Hawkeye production shifted to 
St Augustine, Florida. 





S-3 Viking 


The US Navy is examining a proposed 
SLEP (Service Life Improvement 
Program) for its hard-pressed fleet of 
Lockheed S-3B Viking carrier-based 
warplanes. A SLEP would keep the 
S-3B in service until 2015, raising 
flying hours from 13,000 to 17,750, 
and would enable the Navy to post- 
pone plans for a replacement. 

The Navy also has 16 S-3As and 
one S-3B in storage at Davis-Monthan 
AFB, Arizona, and is still planning to 
proceed with its plan to retire its 16 
ES-3A Shadow electronic warfare plat- 
forms. 

The Navy is experiencing delays 
formulating its requirement for a CSA 
(Common Support Aircraft) which 
would replace its existing fleets of 
C-2A Greyhound, E-2C Hawkeye, 
ES-3A Shadow and S-3B Viking 
aircraft. 

S-3B Viking crews are strained 
because they have become, de facto, the 
only tankers aboard Navy carriers even 
while retaining their anti-submarine 
and anti-shipping duties. About 115 
aircraft are currently in the fleet and 
available to be SLEP’ed. 


Funding cut for Raptor 


During July 1999 the defence panel 
subcommittee of the House Appropri- 
ations Committee, which is an impor- 
tant part of the House’ of 
Representatives, cut $1.8 billion from 
the F-22 Raptor programme budget. 
Citing the cost of each aircraft at 
around $200 million each, the mem- 
bers stated that the money could be 
better spent on other programmes, 
including orders for additional fighter 
aircraft of existing types, and to com- 
bat the pilot retention problem. The 
money will remove the six F-22As 
from the fiscal year 2000 budget. 
However the recommendation will 
be put before the whole House, with 
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no guarantee that the decision will be 
carried through. The Senate had 
endorsed the $1.8 billion along with a 
further $1.2 billion for research and 
development which the defence panel 
subcommittee had left in place. 

The announcement came as a huge 
blow to the Air Force as the F-22 is 
seen as the primary air defence asset for 
many years into the next century. The 
removal of the six aircraft will delay 
the overall programme, resulting in the 
Initial Operational Test and Evaluation 
phase being carried out by the first two 
airframes. It has been estimated that 
the programme will need an extra $6.5 
billion, which will jeopardise the 
Congressional cost ceiling of $18.6 
billion for engineering, manufacture 
and development. The programme 
cost of $41 billion for the 339 aircraft 
could also be jeopardised. The budget 
cut will almost certainly lead to a delay 
in the service entry for the F-22. 

Defense Secretary William Cohen 
has wasted no effort mustering support 
in the Senate for the F-22. The 
defence bill will be discussed by a joint 
House/Senate conference when the 
final decision on the six F-22s will be 
made. Adding fuel to the fire, Air 
Force Chief of Staff General Michael 
Ryan suggested that the USAF would 
have to re-examine the service 
requirements of the Joint Strike Fight- 
er (JSF) programme if the F-22 budget 
cut is not reinstated. The USAF is 
relying on the F-22 for air dominance 
to enable the JSF to reach its intended 
targets. Therefore anything which 
could effect the F-22 will likely have a 
serious implication on the latter. 
Some of the key technology being 
developed for the F-22 will be applied 
to the JSF, thereby reducing the over- 
all programme cost for the latter. 

Meanwhile Lockheed Martin is 
proceeding with the construction of 
further aircraft. At Fort Worth eleven 
mid-fuselage sections are in the process 
of being built. The last two engineer- 
ing and manufacturing development 
(EMD) aircraft are taking shape, with 
scheduled delivery during 2000. Then 
will follow the Production Represen- 
tative Test Vehicle phase. 

Lockheed Martin completed the 
third F-22A when serial 91-4003 was 
rolled out of the assembly line at Mari- 
etta Georgia on 22 May 1999. The 
aircraft is planned to undergo structural 
instrument calibration. The exterior 
finish will be applied before ground 
functional tests are carried out. This 
will lead to the first flight scheduled for 


——— 


the spring of 2000. This aircraft is 
expected to join the test programme at 
Edwards AFB during summer 2000 to 
continue exploration of the flight 
envelope. 





First re-engined RC-135 


The first RC-135 Rivet Joint intelli- 
gence gathering aircraft to receive the 
new CFM International F108-CF-100 
powerplants emerged from Boeing's 
Wichita, Kansas facility during the 
latter part of spring 1999. The aircraft 
was RC-135W 62-4138, which has 
had the wings strengthened and new 
engine struts installed. A new fire 
detection and suppression system has 
also been fitted. The undercarriage has 
been strengthened to enable the air- 
craft to operate with the much 
improved thrust to weight ratio. 
Within the cockpit various displays 
have been upgraded and new engine 
controls fitted. The programme began 
in 1996, although the first aircraft was 
not made available to Boeing until late 
in 1998. Additional aircraft are sched- 
uled to undergo the same modification 
which takes frve months to complete, 
with all 19 RC-135s being returned to 
service within 30 months. An addi- 
tional feature of the re-engined 
RC-135 is a small circular satellite 
communications link mounted on top 
of the tail. 


E-8 Joint STARS 


Northrop Grumman completed the 
fifth E-8C Joint STARS conversion at 
its Integrated Systems and Aerostruc- 
tures facility at Lake Charles, Louisiana 
on 22 May 1999, 10 weeks ahead of 
schedule. The aircraft was flown to 
Melbourne, Florida on 4 June 1999 for 
the installation of the full Joint-STARS 
mission sensors and consoles, including 
the Norden phased array radar anten- 











After several years of use as an EW 
aggressor during US Navy exercis- 
es, the single Douglas EC-24A used 
by the Fleet Information Warfare 
Center has been retired to AMARC, 
Davis-Monthan AFB. The EC-24A 
was operated by Raytheon under 
contract. 


nas, which is the heart of the system. 
Completion is due by October 1999 
enabling the aircraft, serial 94-0284 to 
be delivered to the 93rd Air Control 
Wing at Robins AFB, Georgia soon 
afterwards. The sixth airframe is 
94-0285, which is also nearing com- 
pletion at Lake Charles with transfer to 
Melbourne due towards the end of the 
summer of 1999, and delivery to the 
Air Force by the end of the year. 

The original programme estimate 
was for 30 aircraft, which was scaled 
down to 19. The 1997 Quadrennial 
Defence Review reduced this to just 
13, with NATO possibly buying the 
remaining six. However, NATO inter- 
est has yet to materialise. Many 
informed political and military officials 
consider 13 E-8s to be woefully inade- 
quate, and have called for the 
programme to be reinstated to the full 
19 aircraft. The request to increase 
production may have received a 
sympathetic result as advanced 
procurement funds for a 14th Joint 
STARS was made available during 
1998. The House Armed Service 
Committee is recommending this year 
that Congress fully fund the 14th 
aircraft. The House panel will then 
provide advance procurement for the 
15th aircraft in 2001, which is the date 
when the line will close if production 
ceases at 13 aircraft. 


First MH-53M deliveries 


Air Force Special Operations 
Command has begun to receive the 
first examples of the MH-53M Pave 
Low IV helicopter. The MH-53H 
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USMC CH-53Es are seen on 
exercise in Macedonia, prior to 
Allied Force operations. Note the 
refuelling probe and FLIR turret 
carried by the aircraft in the 
foreground. 


differs very little externally from the 
MH-53] Pave Low III, as the upgrade 
is primarily internal. Amongst the 
features of the upgrade are a Lockheed 
Martin AP-102A weapons systems 
computer which uses very high speed 
integrated circuit technology for faster 
target acquisition and improve accura- 
cy. The helicopters are also receiving 
an improved onboard electronic 
warfare system with over-the-horizon 
intelligence data link. The first conver- 
sions had been completed by the spring 
of 1999 with initial deliveries to the 
16th SOW at Hurlburt Field, Florida. 
The first two for the 352nd SOG were 
airfreighted into RAF Mildenhall, UK 
aboard a C-5 Galaxy during July 1999. 
Conversion is being undertaken by the 
Naval Air Depot at MCAS Cherry 
Point, North Carolina. The Air Force 
has 39 MH-53]Js in service with all due 
to be upgraded in due course. 


Metros for the Navy 


The US Navy began receiving the first 
of at least seven former USAF C-26B 
Metros for logistical support duties 
during the summer of 1999. The first 
seven aircraft are 90-0528, 90-0530, 
90-7038, 91-0502, 91-0514, 92-0370, 
and 92-0371, which have all been in 
short term storage with Merlin Express 
(a subsidiary of Fairchild Aerospace) at 
San Antonio IAP, Texas since the early 
part of 1999, Merlin Express received a 
contract to prepare the aircraft for 
service, including repainting in a Navy 
colour scheme similar to that on its 





UC-12s. Upon completion the aircraft 
will be ferried to their new stations, 
with two each going to NAF Naples, 
Italy and NAS Sigonella Sicily, with 
the remainder planned for the Pacific 
Missile Range Facility at Barking 
Sands, Hawaii. The first of these seven, 
90-0528, was delivered to Europe on 
1 August staging through RAF 
Mildenhall. Nine days later 90-0531, 
which is not one of the above, visited 
Schiphol Airport, Amsterdam wearing 
Navy titles. Others which are reported 
to be joining the Navy include 
91-0512 and 92-0373. In Navy service 
the aircraft are designated as C-26Ds. 


USAF LC-130R update 


Two former US Navy ski-equipped 
LC-130Rs of Antarctic Development 
Squadron Six (VXE-6) ‘Ice Pirates’ are 
to be modified to LC-130H standard 
prior to being assigned to the USAF 
for service with the 109th Airlift 
Squadron at Schenectady Airport, 
New York. The Raytheon Company 
will modify the two aircraft at its 
Waco, Texas, facility under a contract 
valued at $17.8 million. The modifica- 
tion involves the installation of new 
avionics, navigation and communica- 
tions systems and displays in the cock- 
pit. The first LC-130R is scheduled for 
delivery to Schenectady in July 2000 
and will be followed by the second 
four months later. The Air Force has 
an option to convert a third aircraft. 
The three LC-130Rs are 159129, 
160740 and 160741 which have been 
allocated ‘new’ period USAF serials 
73-3300, 76-3301 and 76-3302 respec- 
tively. The allocation of these new 
identities is unusual as all three were 
assigned USAF serials (73-0839, 
76-0491 and 76-0492 respectively) as 


Carrying SFOR titles, this AV-8B Harrier II Plus from VMA-231 is seen 
aboard USS Nassau, as part of the 24th MEU(SOC). The lead unit of the 
deployed air group is usually the CH-46 squadron, hence the HMM-264 


markings. 
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the Air Force placed the original con- 
tract for the aircraft on behalf of the 
Navy. VXE-6 disbanded earlier in 
1999 with their resupply mission to 
support the National Science Founda- 
tion and the US Antarctic scientific 
programme being transferred to the Air 
Force. 


Hawkeye 2000 procurement 


Northrop Grumman received a five- 
year advanced acquisition contract 
valued at $1.3 billion for the procure- 
ment of 22 E-2C Hawkeye 2000s. 
The order consists of 21 for the US 
Navy and one for the French Aéron- 
avale under a Foreign Military Sales 
agreement. The first Hawkeye 2000 
began flight testing early in 1997 with 
a new mission computer and cockpit 
displays. The Navy’s Co-operative 
Engagement Capability (CEC) inte- 
grated satellite communications and a 
new environmentally friendly cooling 
system have since been installed and 
entered flight testing early in 1998. 
CEC will enable the E-2 to serve as 
the central information hub for the 
Fleet, to distribute information 
obtained from satellites and shipborne 
radars. Collectively these enhance- 
ments improve the current Hawkeye’s 
already significant capabilities in detec- 
tion, processing, identification, naviga- 
tion and communications. The 
Hawkeye 2000 features a commercial 
off-the-shelf based mission computer 
upgrade with advanced control indica- 
tor set work stations. The new mission 
computer is more compact, lighter and 
considerably more powerful, allowing 
even more capabilities. 

The first US Navy aircraft is due for 
delivery in October 2001 and will be 
followed by four more in 2002, and 
five each year from 2003 through to 
2005. The last will join the Navy in by 
July 2006. The French aircraft will be 
delivered in 2003, following earlier 
deliveries in December 1998 and April 
1999. These earlier aircraft will proba- 
bly be upgraded to a common standard 
eventually. 


McGuire transitions to the 
SOLL II C-141B 


The 12 Special Operations Low Level 
II (SOLL II) C-141Bs dedicated to 
supporting special operations forces 
have begun to transfer from the 437th 
AW at Charleston AFB, South Caroli- 
na to the 305th AMW at McGuire 
AFB, New Jersey. One of the first 
aircraft to relocate was 67-0010. The 
12 aircraft are believed to be 64-0530, 
65-0224, 65-9401, 66-0131, 66-0155, 
66-0192, 67-0003, 67-0004, 67-0010, 
67-0013 and 67-0014, plus one other. 
The original Special Operations Low 
Level I (SOLL I) was a version of the 
C-130 which was assigned to Air 
Combat Command. The SOLL I 
designation was changed to Pathfinder, 
although no further details are known. 

The Air Force seems certain to 
receive funding to buy 14 additional 
C-17As dedicated to airlifting special 


forces personnel and equipment to 
replace the SOLL II aircraft. The cost 
of these aircraft will form part of a $3 
billion request to be included in the 
fiscal year 2000 budget. Providing 
funding is made available in full, the 
delivery is planned for one aircraft in 
2003, followed by six in 2004 and 
eight in 2005. These C-17As will 
presumably be designated as SOLL IIIs, 
and their delivery will see the last 
active-duty C-141Bs being retired. 


USMC vacates El Toro 


The US Marine Corps have vacated 
MCAS El Toro, California after being 
in residence for 57 years. The base 
officially ceased flight operations on 2 
July 1999, following the departure on 
14 May of the last seven helicopters. 
The majority of former El Toro 
squadrons have relocated to MCAS 
Miramar and MCAS Camp Pendleton, 
although the last two squadrons to 
depart El Toro have been reassigned to 
Edwards AFB, California. HMH-769 
with nine CH-53Es and HMM-764 
with 12 CH-46Es, which are both 
Marine Corps Reserve squadrons, are 
part of Marine Air Group 46, Detach- 
ment B. El Toro was axed as part of 
the July 1993 Base Realignment and 
Closure Commission recommenda- 
tions. 


Additional F-16Cs 


The 52nd Fighter Wing at Spang- 
dahlem AB, Germany has begun to 
receive the first examples of the latest 
batch of Block 50 F-16CJs. Aircraft 
96-0080 and 96-0081 were delivered 
to the wing on 5 June 1999, these two 
being the first of an order for six placed 
in fiscal year 1996. Sixteen aircraft 
have been ordered, with the six from 
FY 1997 production featuring a modu- 
lar mission computer and colour cock- 
pit displays. 

F-16C] 96-0081 established a signif- 
icant milestone for the Fort Worth 
plant, as the aircraft was the 3,035th 
example of the Fighting Falcon to be 
delivery from the facility. The mile- 
stone exceeded the previous produc- 
tion record at Fort Worth which was 
held by the B-24 Liberator with 3,034 
airframes being manufactured between 
April 1942 and December 1944. 


Upgraded HH-60G roll-out 


The first upgraded HH-60G Pave 
Hawk with a revised communications, 
navigation and integrated electronic 
warfare combat search and rescue capa- 
bility was rolled out by Sikorsky on 29 
April 1999. Known as Block 152, the 
upgrade will greatly enhance the 
helicopter in its primary role of combat 
search and rescue. Features include an 
enhanced communications and naviga- 
tion system integrated onto a 
MIL-STD-1553 databus. In addition, 
an integrated electronic warfare suite 
which dispenses countermeasures 
against missile, laser and radar threats 


has also been installed. The integration 
on to the 1553 data bus will reduce 
aircrew workload. An external mount 
supports a .50-calibre machine-gun, in 
addition to the 7.62-mm Minigun and 
M240 machine-gun. The weapons can 
be locked in the fixed forward-firing 
position and controlled by the pilot. 
These new capabilities will enable the 
location and retrieval of downed 
aircrew to be improved while at the 
same time dealing with enemy threats 
at the recovery site. The prototype was 
delivered to Nellis AFB, Nevada to 
join the 422nd Test and Evaluation 
Squadron, which is part of the 57th 
Wing. Tests began at the end of June 
and, once completed, will enable 
conversion of operational helicopters 
to begin. The Air Force has 103 
HH-60G and MH-60Gs operational, 
with plans to convert 49 to the new 
configuration with retrofit kits. 


20th B-2 named 


The 20th B-2 stealth bomber was 
named Spirit of Indiana during a cere- 
mony at Grissom AFB, Indiana on 22 
May 1999. The aircraft, serial 82-1069, 
was recently upgraded to Block 30 
configuration. The only B-2 which has 
yet to be christened is the first aircraft, 
82-1066, which has yet to be upgraded 
to operational standard. The aircraft 
will be the last to have Block 30 
upgrades installed, and will be named 
sometime afterwards. 





NASA receives two SR-71s 


The two SR-71As which were briefly 
returned to USAF service in 1997 have 
been reassigned to NASA at Edwards 
AFB, California. NASA had two 
SR-71s operational, with the addition- 
al pair enabling the agency to expand 
its high-speed, high-altitude research. 
NASA has resumed SR-71 flight test- 
ing following a break of eight months. 
The last sortie was 29 October 1998 at 
the conclusion of the Linear Aerospike 
SR-71 Experiment. NASA reflew the 
SR-71 at its Dryden Flight Research 
Centre on 30 June to begin further 
research to evaluate the performance, 
handling and flying qualities with a test 
fixture mounted on the rear section of 
the aircraft. A further test flight took 
place during July, with two more 
planned for September. 

NASA’s SR-71B proficiency trainer, 
64-17956, has completed its planned 
200-hour phase inspection and has 
been placed in flyable storage at 
Edwards AFB. The aircraft had previ- 





Below: Two Beech RC-12F aircraft 
are employed by the PMRF as range 
safety aircraft. The underbelly 
radome contains search radar for 
spotting vessels which may stray 
into the range. 





ously been loaned to NASA, but has 
now been officially transferred. 





Last front-line AH-1F 
Cobra retired 


The last examples of the AH-1F Cobra 
were retired from US Army front-line 
service on 15 March 1999. The final 
operator of the Cobra was the 1st 
Battalion, 25th Aviation Regiment of 
the 25th Infantry Division, based at 
Wheeler Army Airfield, which is part 
of Schofield Barracks, Hawaii. To 
commemorate the occasion, a forma- 
tion flypast of eight AH-1Fs overflew 
Pearl Harbor, accompanied by four 
OH-58D(I) Kiowa Warriors which are 
re-equipping the unit. A UH-1H 
accompanied the formation. The 
battalion is to receive 24 of the more 
capable OH-58s. Some of the Cobras 
will be returned to the mainland USA 
for reassignment to Army National 
Guard units which still operate the 


type. 





Second Comanche’s first 
flight 

The second prototype _,RAH-66 
Comanche, serial 95-0001, performed 
its first flight on 30 March 1999. Last- 
ing 30 minutes, the helicopter took off 
from the Comanche Team’s Develop- 
ment Flight Centre at West Palm 
Beach Airport, Florida. During the 
flight the helicopter performed basic 
manoeuvres, including forward flight 
and climb to 500 ft to evaluate digital 
flight controls and handling character- 
istics. This helicopter began flight test- 
ing during April to evaluate control 
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« As part of the ongoing upgrade for the US Navy’s Seahawk fleet, SH-60B 
LAMPS III aircraft are receiving ASMs in the form of AGM-119 Penguin (left) 
and AGM-114 Hellfire (below). Both launches are being undertaken at the 
PMRF (Pacific Missile Range Facility) at Barking Sands, Hawaii. For 
autonomous Hellfire launch the SH-60B uses an AAS-44 FLIR/laser turret 
which is being applied to some of the fleet. This Block 1 upgrade 
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systems. RAH-66 number two will 
serve to test the Comanche mission 
equipment package, due to commence 
in 2001. In the meantime, number 2 
will serve as a backup for number 1. 

The Comanche programme has 
began the definition phase and is 
proceeding towards the engineering 
and manufacturing development 
(EMD), which was due to begin in the 
first quarter of fiscal year 2002, but 
which will now start in March 2000. 
The test and evaluation master plan has 
been revised following the entire 
programme restructuring to establish a 
pre-production prototype programme. 
The latter calls for 13 Comanches with 
production mission equipment package 
capability in fiscal years 2003/2004. 
These will take part in the Army’s 
Force XXII Corps digitisation experi- 
ments and further operational test and 
evaluation. A decision on full-rate 
production is scheduled for the first 
quarter of fiscal year 2007. 


JDAM production increased 


The Air Force has requested Boeing to 
increase production of the Joint Direct 
Attack Munitions (DAM) kits follow- 
ing successful use during the air war 
over Yugoslavia. JOAM was used 
operationally for the first time on 24 
March, when a pair of B-2s dropped 
32 on selected Yugoslav targets. Since 
then the Pentagon has had to fund 
additional production to meet demand. 
Boeing has increased the number of 
JDAM kits from 200 to 300 per 
month. The Air Force awarded Boeing 
a $50 million contract for 2,427 
JDAMs during April 1999. The kits 
cost around $15,000 each and turn 


programme also adds Mk 50 torpedo capability and GPS. 


gravity bombs into precision munitions 
which can be guided to their targets 
with global positioning system locator 
target data. 


Extra CALCM conversions 


Boeing has received a contract valued 
at $81.2 million to convert 227 Air 
Launched Cruise Missiles to non- 
nuclear conventional standard. Con- 
version will begin shortly with 
completion due early in 2001. A previ- 
ous order valued at $41 million for 95 
conversions was placed during April 
1999. The first 45 of the latest order 
will be Block 1 CALCMs, while the 
remainder will be to Block 1A config- 
uration, with improved precision strike 
capabilities. 





Bases to close 


The Naval Air Station at Barbers 
Point, Hawaii officially closed on 2 
July 1999. Prior to closure Barbers 
Point housed four squadrons of P-3 
Orions, consisting of VP-4, VP-9, 
VP-47, VPU-2 as well as an Air Oper- 
ations Detachment flying a VP-3A and 
a UP-3B. These have relocated to 
MCAS Kaneohe Bay. The only other 
Barbers Point resident was HSL-37, 
whose SH-60Bs moved to Kaneohe 
Bay during February 1999. 

The US Air Force has announced 
that it will be relinquishing its section 
of Frankfurt’s Rhein Main Air Base 
after more than 50 years in occupancy. 
The US operation at Rhein Main will 
relocate predominantly to Ramstein, 
although some tasks will go to Spang- 
dahlem. 
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Air Power Analysis Update 


Bangladesh 





fter several years of political turmoil 
A tesine its independence in 1971, 

Bangladesh elected a democratic govern- 
ment in 1991, a situation that remains in place 
today. During the past decade, the Bangladesh 
Air Force has seen a steady improvement in its 
facilities and equipment, and currently has a 
strength of over 6,500 personnel and 120 aircraft 
at three main operational bases. 

Most improvements in recent years have been 
in the training and rotary-wing elements, both of 
which have received new equipment. The trans- 
port and combat elements are due for improve- 
ments in the near future. 


Training 

The Air Force Academy at Matiur Rahman air 
base, close to the town of Jessore, undertakes all 
aspects of basic training and is currently divided 
into three wings: the Cadet Wing, the Academic 
Wing and the Flying Training Wing. The latter 
controls three squadrons (Nos 11, 15 and 18) 
flying the Nanchang PT-6, Cessna T-37 and Bell 
206L LongRanger, respectively. Of these three 
types, the PT-6 has served for over 20 years and 
around 40 are in current use. The type is expect- 
ed to remain in service for the foreseeable future. 
The T-37 is a more recent addition, 12 US 
surplus aircraft having arrived in 1997 to replace 
the Fouga CM.170 Magister that entered service 
in 1977. Several of the CM.170s remained in 
storage at the end of 1998, with two potentially 
airworthy although seldom flown. Two Bell 
206L LongRangers that had long formed the 
rotary-wing training fleet were joined by a third 
example in the mid-1990s. 
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The Academy accepts 15-20 students a year for 
flying training, which consists of a two-year 
course, with one year ground training followed 
by 100 hours on the PT-6 and 60-75 hours on 
either the T-37, Bell 206L or, for those students 
progressing to transport duties, the An-32s of 
No. 3 Squadron, which are also based at Jessore. 


Transport 

In addition to their training duties, the three 
An-32s of No. 3 Squadron ‘Unicorns’ provide 
the BAF with its entire fixed-wing transport 
capability. This is set to change if the arrival of 
four US surplus C-130s goes ahead as planned. 
Much of the BAF’s transport force is centred 
around the helicopters of Nos 1, 9 and 31 
Squadrons which fly the Mi-17 and Bell 212. 
No. 1 Squadron, based at Chittagong, operates 
the Mi-17 (which has now totally replaced the 
Mi-8 in BAF service) as well as the only flota- 
tion-equipped Bell 212 in the inventory. 
Acquired in 1998, the aircraft operates in an 
orange and white ‘coast guard’-style livery and 
provides the BAF with a much needed sea search 
capability. Nos 9 and 31 Squadrons both operate 
from Tejgoan airfield, part of the huge Bashar 
base in Dhaka. No. 9 Squadron utilises a fleet of 
Bell 212s on light transport duties — at least one 
of these is usually stationed in the Gulf in support 
of the Bangladeshi contingent of peacekeeping 
troops. A single aircraft is also outstationed at 
Chittagong. No. 31 Squadron operates the Mi-17 
on general transport tasks as well as VIP duties. 

The early 1990s saw the retirement of the last 
remaining MiG-21s, as well as the Shenyang 
F-6s, leaving the BAF with a combat element 


Left: Two An-32s were delivered in 1990, anda 
third in 1995. All wear this grey/green 
camouflage, and carry both military and civil 
serials. Titles are written in Bengali on one side, 
and English on the other. 


Below: Around 40 Nanchang PT-6s are in use, 
about half of which wear this yellow/red scheme. 
The remainder serve in the original dark olive 
scheme in which they arrived from China. 





centred around the Chengdu F-7/FT-7 Skybolt, 
the Nanchang A-5 ‘Fantan’ and the L-39ZA 
Albatros, as well as a few FT-6s retained to train 
pilots for the A-5. Fighter units Nos 5 and 35 
Squadrons both fly the F-7/FT-7 from Kurmi- 
tola, situated adjacent to Zia International Airport 
at Dhaka, and part of the Bashar base complex. 
Centrally controlled by a maintenance wing, 
aircraft are allocated to each squadron as and 
when required and hence wear the emblem of 
No. 5 Squadron ‘Supersonics’ on the tail and the 
logo of No. 35 Squadron ‘Thundercats’ on the 
nose. Existing aircraft are currently believed to be 
the subject of an upgrade programme, while 
more are being sought, subject to funding. The 
only other fighter unit is No. 25 Squadron 
*Trendsetters’, based at Zahurul Haque air base, 
Chittagong, which now operates eight L-39ZA 
Albatros aircraft acquired in 1996, as well as a 
small number of FT-6s. The unit had previously 
operated the Shenyang F-6, many of which were 
destroyed in April 1991 when a catastrophic 
cyclone hit the base. F-7MGs are expected to be 
procured in the near future. 

Vital lessons were learnt from that disaster and 
a safety platform has now been constructed to 
house any aircraft left on base when a cyclone 
warning is in force. In this event, all serviceable 
aircraft are flown to the safety of Dhaka, a situa- 
tion that normally arises two or three times a 
year. Although they have an armed capability, the 
L-39s are primarily used in the advanced jet 
training role, pilots graduating from the T-37 at 
the Air Force Academy and progressing to the 
F-7 and A-5. Ground attack capability is centred 
around No. 21 Squadron at Kurmitola with its 
A-5C ‘Fantans’, introduced in 1986 and initially 
equipping two squadrons. Chittagong-based 
No. 8 Squadron has since disbanded, and all 
current aircraft now operate with No. 21 
Squadron. A small number of Shenyang FT-6s 
are also flown by No. 21 Squadron to train pilots 
for the similarly-configured A-5C. In a develop- 
ment that will greatly enhance the BAF combat 
capability, Bangladesh signed for eight MiG-29s 
on 28 June 1999 to be based at Dhaka. 
Chris Knott and Tim Spearman 


Bangladesh Air Force 


|UNIT | TYPE BASE 


Combat units 
o. 5 Squadron Bashar AB (Kurmitola), 








Chengdu F-7/FT-7 





Dhaka 

0.21 Squadron Nanchang A-SIII/FT-6 Bashar AB (Kurmitola), 
Dhaka 

0.25 Squadron 1-39ZA/Shenyang FT-6 — Zahurul Haque AB, 
Chittagong 

0.35 Squadron Chengdu F-7/FT-7 Bashar AB (Kurmitola), 
Dhaka 

Transport units 

0.1 Squadron = Mil Mi-17/Bell 212 Zahurul Haque AB, 
Chittagong 

0.3 Squadron Antonov An-32 atiur Rahman AB, 
Jessore 

0.9Squadron Bell 212 Bashar AB (Tejgoan), 
Dhaka 

detachment at Zahurul Haque AB, Chittagong 

0.31 Squadron Mil Mi-17 Bashar AB (Tejoan), 

Dhaka 





Air Force Academy — Matiur Rahman AB, Jessore 
0.11 Squadron Nanchang PT-6 
0.15 Squadron Cessna T-37/Fouga CM.170 Magister 
0.18 Squadron Bell 206L LongRanger 








Above: The Mi-17 has 
completely replaced 


the Mi-8 in BAF service. 


This aircraft serves 
with No. 35 Squadron 
at Bashar, which uses 
the ‘Hip’ for transport 
and VIP duties. 


Below and below right: 
The Chengdu F-7 and 
two-seat FT-7 form the 
main fighter assets of 
the BAF. The aircraft 
wear the markings of 
both Nos 5 and 35 
Squadrons. 


Above: Bell 206Ls are in service with the Air Force 
Academy for rotary-wing training. 


Below: This Bell 212 is the single aircraft used by 
No. 1 Squadron for coastal patrol. It is fitted with 
searchlight and flotation gear. 


Right: The Fouga 
Magister has only 
recently been retired 
from service, replaced 
by the T-37. However, 
two of the aircraft are 
maintained in 
airworthy condition. 


Right: No, 15 Squadron 
received 12 Cessna T-37s for 
basic training, the aircraft 


retaining the standard US Air 


Force colour scheme. 


Below: Only one squadron 


operates the Nanchang A-5III, 


based at Bashar AB. The 
‘Fantan’ originally entered 
service at Chittagong in the 
late 1980s. 


Bangladesh 


Above: The Aero L-39ZA 
Albatros has largely 
replaced the Shenyang 
FT-6 in service with the 
‘Trendsetters’ of No. 25 
Squadron at Chittagong. 
The L-39s are primarily 
used for advanced and 
weapons training, but form 
a useful reserve attack unit 
if required. Weather 
conditions in Bangladesh 
dictate that much of the 
flying training is 
conducted during the 
calmer winter months. 


Left: Although the single- 
seat F-6 has gone from 
BAF service, a few of the 
venerable two-seat FT-6s 
are retained for advanced 
training and to help with 
A-5 conversion. 





Air Power Analysis Update 


Osterreichische 
JRibanjanstaertan 


The Articles of Independence Treaty of 1955 
made Austria an independent nation, resulting in 
the departure of the Allied occupation forces 
which had been present since the end of World 
War II. Austria was now allowed to have its own 
army, albeit with several restrictions. The Oster- 
reichische Luftstreitkrifte (OLK), or the Austrian 
Air Defence Forces, were formed in 1955 and 
operated for the first years with four Yak-11s and 
four Yak-18s left behind by the retreating Soviet 
troops, and four Zlin 126s and five Fiat G-46s. As 
Austria had only experienced a few years of 
military aviation before the Anschluss with 
Germany in 1938, the new OLK suffered from a 
slow development. The restricting terms of the 
1955 Treaty resulted in an under-equipped and 
under-armed air force. Accounting for only 0.8 
per cent of the GNP, Austria has one of the low- 
est defence spendings in Europe. In the 1996 
defence plan priority was given to the mechanisa- 
tion of the Austrian Army — the OLK will be 
next to be modernised. Replacements are needed 
for the fighter, helicopter and transport fleet 
which will be done after the elections. Due to 
the small budget the modernisation will have to 
be undertaken by degrees, stretching the life of 
the remaining aircraft to their operational limits. 


Fighters 

The spearhead of the OLK is formed by 23 
Saab J 350 Drakens, of which the first arrived in 
May 1988. These refurbished former Swedish Air 
Force J 35Ds were intended to succeed the J 29F 
Tunnan, which was taken out of service in 1972: 
indeed there was a fighter gap of 16 years. The 
OLK had a preference for 24 ex-Royal Saudi Air 
Force BAe Lightnings. The Lightnings had a 
better capability, had more flight hours left and 
were less than half the price, but the politicians 
decided that Austrian neutrality was better 
expressed by the Swedish-built Draken, The 


Two squadrons of J 350 Drakens protect the 
airspace of Austria, armed with 30-mm cannon 
and AIM-9P Sidewinders. Each aircraft of this 
pair carries a single Sidewinder on a wing pylon. 
















Drakens are flown by the Uberwachungs- 
geschwader (Surveillance Wing) of Fliegerregi- 
ment 2 (FIR 2), with one Staffel (St, Squadron) 
at Graz-Thalerhof and another based at Zeltweg. 
Air-to-air missiles were officially not allowed 
by the 1955 Treaty although in 1993 the Drakens 
were, without international complaints, armed 
with former Swedish Air Force stock AIM-9P3 
Sidewinder missiles, in addition to their two 
internal 30-mm cannon. Radar warning receivers 
and chaft/flare dispensers were also fitted. The 
Draken was initially planned to be taken out of 
service in 1998 but, as no new fighters have been 
ordered yet, the OLK will now operate the 
J 350 until 2005 with the first machines going 
out of service in 2003. A total of 30-36 new 
fighters will have to be chosen in 1999 or there 
will be a fighter gap again. As the MiG-29 is con- 
sidered to be too risky and the F-18 Hornet and 
Mirage 2000 to be too expensive, the choice is 
likely to be made between the F-16 and the 
Gripen. Both types are suited for Austria with the 
F-16 being combat-proven and the Gripen main- 
taining the tradition of Swedish fighters. Mean- 
while, five OLK pilots are flying Swedish Air 
Force JA 37 Viggens to get acquainted with 
modern jets. The other Austrian jet-fighter is the 
Saab J 1050, of which 40 entered service during 
1970-72. The 1050 is no longer used in the air- 
to-ground role and the remaining 27 Saabs now 
function in the fighter and trainer roles. Eight J 
1050s are used by FIR 2 for liaison and daylight 
alert missions, armed with four 7.5-cm Frida 
rockets or 30-mm gunpods. The Ausbildungs 
und Einsatzstaffel (Training and Operational 
Squadron) at Linz-H6rsching operates 19 J 1050s 
for perfection training, observation flights and 
photo-reconnaissance using the wing-mounted 
Vinten pod equipped with five Vinten 70 


The Agusta-Bell AB 212 is the workhorse of the 
OLK helicopter fleet, being used for a wide 
variety of transport duties. It is also in use as a 
fire-fighter, using an underslung bucket. 


cameras. The J 105Os have now each flown 
3,500 hours and can make another 1,500 hours 
before the type is taken out of service in 2010. 


Helicopters 

The current OLK operates 74 helicopters 
of five types. The oldest helicopters are six 
surviving AB 204Bs operated by 2 St/FIR 3 at 
Linz-Hérsching. As no more spare parts are left, 
the AB 204B will be taken out of service by the 
end of 1999 after 36 years of reliable operations. 
The transport task will then rely on the AB 212 
which has been in use since 1980, and is planned 
to be operated until 2010. With the recent addi- 
tion of one Norwegian machine, a dozen 
AB 212s are operated by both 1 St/FIR 1 at 
Tulln-Langenlebarn and 1 St/FIR 3 at Linz- 
Hérsching. The AB 212 also performs SAR and 
fire-fighting tasks equipped with a 1000-litre 
(220-Imp gal) slung container. The 1 St/FIR 3 
will share its AB 212s with 2 St/FIR 3 after the 
AB 204B has been withdrawn from use. For 
training purposes 11 AB 206As are flown by the 




































Schengen ‘Owls’ 


The newest high-tech systems in the Austrian Air 
Force are the border surveillance helicopters which 
are operated on behalf of the Austrian Ministry of 
Internal Affairs. As Austria is a member of the 
European Union it protects its borders according to 
the Schengen agreement. Four helicopters, 
nicknamed Ole (Owl) are used. On the port side of 
the Alouette III cabin has been fitted a Nitesun 
searchlight which has a power equivalent to 30 million 
candles, enabling effective sight up to 1.5 miles (2.4 
km). To operate the system covertly an IR filter can 
be placed on the front lens of the searchlight so that 
the FLIR system can be used without giving away the 
Owl's position. The 360° FLIR is integrated with a * 
GPS system and an electronic moving map. On top of 
the operator's control panel behind the second pilot is 
the monochrome CRT of the FLIR. Just below is the 
GPS system with a pointer on a moving map so the 
image is connected with the direction and location. 
The length of the pointer indicates the distance of the 
Owl to the target. The acquired data is used in court 
as legal evidence when needed. The Schengen 
border surveillance equipment is fitted into two 
Alouette Ills and two OH-58Bs. The OH-58Bs are 
based at Tulln-Langenlebarn near Vienna and the 
Alouette Ills operating from a detachment base at 
Piinitz (LOGG) close to the Hungarian border. Beside 
the border surveillance role, the Fliegerdivision sees 
possibilities in using the Owl's Nitesun searchlight to 
illuminate emergency sites. In late 1999 night vision 
goggles will be introduced for the pilots after the 
cockpit lighting has been adapted. 


Ausbildungs and Einsatzstaffel at Tulln- 
Langenlebarn. The JetRanger has been the 
primary trainer since 1969, when 12 were deliv- 
ered, and is planned to continue in service until 
2002-03. After being absent for a decade, the 
four-ship AB 206A demo team ‘Das Kleeblatt’ 
(‘The Shamrock’) was reestablished in 1997 and 
performs (inter)national flight demonstrations 
with its white-arrowed JetRangers. 

As the OLK was pleased with the JetRanger a 
dozen OH-58B Kiowas were taken on strength 
in 1976 for observation missions. All 11 remain- 
ing Kiowas are flown by 3 St/FIR 1 at Tulln- 
Langenlebarn and are planned to stay in service 
until 2010. Interestingly, the OH-58B is the sole 
armed OLK helicopter, having an M134 7.62- 
mm Minigun fitted to the port of the cabin. Two 
OH-58Bs are outfitted for Schengen border 
surveillance duties. Two Staffeln of the 
Hubschraubergeschwader 2 at Aigen im Ennstal 
operate 23 Alouette IIIs which remain from the 
28 delivered from 1967 onwards. The Alouette 
III is used in the utility role and Alpine SAR 
operations, and is currently being updated with 
GPS systems in order to be flown until 2010/12. 
The type is seen as a dedicated life-saver, and is 
nicknamed ‘Christoph’ after the saint. Alouette 
III detachments are at Klagenfurt and Schwaz and 
a specialised two-ship Schengen border surveil- 
lance detachment is based at Piinitz airfield near 
the Hungarian border. These helicopters are 
nicknamed Ole (Owl). The OLK has expressed a 
wish for 24 multi-role helicopters which can be 
armed to support the Austrian troops during 
international missions in the category of the Black 
Hawk, Super Puma and Bell 412. 


Fixed-wing support 

The fixed-wing transport aircraft are all flown 
by the 4 Flachenstaffel/FIR 1 at Tulln- 
Langenlebarn. In October 1997 the unit with- 
drew its last of 20 L-19 Bird Dogs after almost 
four decades of service. Now the Flichenstaffel 
(fixed-wing squadron) operates two Short SC-7- 
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Fliegerregiment 1, Tulln-Langenlebarn 


1. Staffel AB 212 Twin Huey 
2. Ausbildungs & Einsatzstaffel AB 206A JetRanger 
3. Staffel OH-58B Kiowa 


4, Flachenstaffel 
(det. at Wiener-Neustadt) 


SC-7 Skyvan, PC-6 Turbo Porter 






Fliegerregiment 2, Graz-Thalerhof 


1. Staffel J 350, J 1050 
(based at Zeltweg) P 7 
2. Staffel J 350, J 1050 








Hubschraubergeschwader 2, Aigen im Ennstal 


|. Staffel SA 316B Alouette III 
(det. at Klagenfurt) 

2. Staffel SA 316B Alouette III 
(det. at Schwaz) 

Schengen detachment SA 316B FLIR Alouette II! 


(at Piinitz) 






Fliegerregiment 3, Linz-Hérsching 


1. Staffel AB 212 Twin Huey 
2. Staffel AB 204B Huey 
3. Ausbildungs & Einsatzstaffel J 1050 











Fliegerschule, Zeltweg 


Ubungsstaffel PC-7 Turbo Trainer 









Two elderly Skyvans form the entire fixed-wing 
transport fleet, although the OLK is studying 
larger replacements. 


3M-400 Skyvans and 12 Pilatus PC-6 Turbo- 
Porters. The Skyvans arrived in 1969 and until 
new transport aircraft are acquired the ugly duo 
will have to soldier on until 2010. The OLK is 
not pleased with the Skyvan as it is only suited to 
carry a few people, while larger aircraft spare parts 
cannot be transported. For exercises abroad, such 
as the shooting camp in Sweden and use of the 
AMCI range in the UK, the OLK will have to 
rent civil aircraft or a Swedish C-130. Two-to- 
four new transports, with about a seven-ton 
payload will be needed in due course. Initial 
interest has been shown in the BAe 146, CN235 
and G222. A dozen Pilatus PC-6/B2-H2 Turbo- 
Porters have been used for a variety of roles since 
1976. These include transport, observation, SAR, 
target-towing, aerial photo-mapping and mede- 
vac. For para-dropping a few Turbo-Porters are 
permanently based at Wiener-Neustadt. Another 
task is fire-fighting, for which the PC-6 is used 
10 to 15 times per year. An 800-litre (176-Imp 
gal) water tank is fitted in the cabin, with the 


Austria 


Left: The Schengen ‘Owl’ Alouette IIIs have a 
Nitesun searchlight and FLIR, integrated with 
GPS/moving map, for border patrol duties. The 
sensor operator’s position replaces that of the 
co-pilot on the port side. 


Below: Pilatus PC-7s are used for advanced and 
weapons training, but have a secondary 
emergency ground attack role. 





OH-58Bs are used for army liaison and support. 
Both OH-58s and AB 206As are fitted with 
prominent wire-cutters. 


water being released through doors in the cabin 
floor. The OLK is very pleased with the strong 
Porters, which are capable of taking off from a 
rough airstrip of 30 to 300 m (98 to 980 ft) 
length and intend to keep them in service until 
2010. During 1984-85 another Pilatus design 
arrived in the OLK to replace the Saab 91D Safir 
which was finally withdrawn from service in 
1992. In total, 16 PC-7 Turbo Trainers are used 
for basic and advanced training by the 
Ubungsstaffel of the Fliegerschule at Zeltweg. For 
weapons training the Turbo Trainers can be 
equipped with 12.7-mm (0.5-in) gun pods, rock- 
et pods and practice bombs under the pylons. 
Combined with their surprising tactical camou- 
flage, the PC-7s can also be used for ground 


support when needed. —_— René van Woezik 


In the mountains the Alouette II] is highly prized 
for its good altitude performance. As well as 
supporting army operations, it is called on for 


Alpine training and to perform SAR work, often 
involving daring mountain rescues. 
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Sukhoi Su-27KUB 








Two-seat naval ‘Flanker’ 


It is an open secret that Russia 
currently has only one aircraft- 
carrier (quaintly referred to as a 
‘heavy aircraft-carrying cruiser’) — 
the RNS Admiral Kuznetsov. 
Various aircraft have flown from 
this ship, including the Yakovlev 
Yak-141 ‘Freestyle’ supersonic 
V/STOL fighter, but now that it is 
commisssioned, the main fixed- 
wing element is the Sukhoi Su-33 
(née Su-27K) conventional take-off 
and landing fighter. 

Early operations on the RNS 
Admiral Kuznetsov were hampered 
by several factors, and technically 
the biggest problem was the lack of 
a two-seat trainer version of the 
naval ‘Flanker’. Experience with 
the Su-25UTG, a navalised ‘Frog- 
foot-B’ trainer, showed that this 
aircraft was not fully adequate for 
training Su-27K pilots. An aircraft 
that could match the performance 
of the fighter version was required. 

This led Sukhoi to dust off the 
idea of a dedicated shipboard train- 
er based on the Su-27K and devel- 
oped in parallel with it. The origi- 
nal project had born the designa- 
tion Su-27KM-2, aka TIOKM-2 
(korabel’nyy, modifitseerovannyy — 
shipboard, modified), but this was 
rather misleading. Far from being a 
straightforward adaptation of the 
land-based Su-27UB (T10-U), the 
naval trainer had a_ totally 
redesigned and much wider for- 
ward fuselage with side-by-side 
seating for the trainee and instruc- 
tor. This facilitated crew commu- 


The means by which the first 
Su-27KUB was produced, namely 
fitting a newly-built forward 
fuselage to an existing Su-27K 
pre-production airframe, are readily 
apparent in this view of the aircraft 
taxiing at Zhukovskii. Naval 
‘Flankers’ have twin-wheel nose 
gear and beefed-up main 
undercarriage. 


This view highlights the unique 
features of the Su-27KUB: bulged 
canopy for the side-by-side seats 
and the radome for the Phazotron 
N-014 radar. The retractable 
refuelling probe is visible on the 
port side of the nose, with the IRST 
ball prominent just ahead of the 
windscreen dividing frame. Far from 
being just a trainer, the KUB is 
envisaged as a fully combat-capable 
aircraft with a specialist anti- 
shipping mission. 


nication and afforded both crew 
members an excellent downward 
field of view — an all-important 
feature for a carrier-based aircraft. 
However, the defence budget cuts 
of the late 1980s which hampered 
the Soviet  aircraft-carrier 
programme inevitably took their 
toll on carrierborne aircraft devel- 
opment. The Navy’s interest in the 
trainer waned and the project was 
scrapped. 

The revived trainer project was 
originally known as Su-27KU or 
T10-KU (korabel’nyy, oochebnyy — 
shipboard trainer). In the early 
1990s a full-scale mockup of the 
forward fuselage was built at the 
Komsomol’sk-na-Amur plant 
(KnAAPO) manufacturing the 
Su-33. It was duly inspected by the 
Navy, including personnel of the 
279th KIAP (korabel’nyy 
istrebitel’nyy aviapolk — shipboard 
fighter regiment) — the Admiral 
Kuznetsov’s air wing. However, 
lack of funds forced the project to 
be put on hold, as Russia’s 
Ministry of Defence was unable to 
finance the development of new 
military hardware. 

Fortunately, this situation did 
not last long. From 7 December 
1995 to 25 March 1996 the Admi- 
ral Kuznetsov made its first long- 
range cruise to the Mediterranean, 
still partly equipped with pre- 
production Su-27Ks. The cruise 





highlighted the strengths and 
weaknesses of both the ship and 
the aircraft, apart from giving the 
naval ‘Flanker’ pilots their first 
experience of real-life sustained 
off-base operations. One of the 
major beefs voiced by the 279th 
KIAP pilots was the lack of a train- 
er version of the Su-27K/Su-33. 

Thus the T10-KU project was 
‘re-revisited’, incorporating design 
changes based on Mediterranean 
cruise experience. More impor- 
tantly, however, the basic concept 
was altered; the aircraft was now 
not just a conversion trainer but a 
fully combat-capable two-seater. 
This change was largely brought 
about by the Sukhoi OKB’s head, 
Mikhail P. Simonov, who 
managed to convince the Russian 
Navy that this was a favourable 
option. 

Known in its latest form as the 
Su-27KUB (korabel’nyy, oochebno- 
boyevoy — shipboard combat train- 
er), the aircraft looked like a cross 
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between the Su-27K (Su-33) and 
the Su-34 (Su-32FN) tactical 
bomber (which, incidentally, owed 
a lot to the stillborn T1OKM-2). 
The cockpit section was partly 
borrowed from the Su-34, with 
side-by-side seating, a sharply- 
raked windshield and access from 
below via a retractable ladder. 

Here the similarity ended. The 
Su-27KUB had a ‘conventional’ 
conical nose rather than the flat- 
tened nose with sharp chines 
which earned the bomber its nick- 
name ‘Ootkonos’ (Platypus). The 
hump aft of the cockpit was not 
nearly as pronounced as on the 
bomber. Also, unlike the Su-34, an 
infra-red search and track (IRST) 
ball borrowed from the single- 
seat/land-based two-seat versions 
of the ‘Flanker’ family was placed 
ahead of the windscreen centre 
pillar. 

The rest of the fuselage is similar 
to that of the Su-27K, including 
the heavy-duty landing gear 
optimised for no-flare landings; the 
twin-wheel nose unit retracts 
forward, not aft as on the Su-34, 
and the main units have large 
single wheels rather than the 
bomber’s distinctive tandem-wheel 
bogies. This means that the cockpit 
access ladder is positioned ahead of 
the nose gear, not aft, and is almost 
vertical when lowered. Of course, 
the nosewheel well had to be 
widened somewhat as compared 
with the fighter in order to accom- 
modate the ladder and ensure 
comfortable passage for the crew. 
The Su-27 family’s trademark tail 
‘stinger’ between the engine 
nozzles is taken straight from the 
naval version, i.e. short so as to 


Above: The prototype Su-27KUB is prepared for a test flight from the Sukhoi 
OKB test facility at Zhukovskii. Visible in the background is a wingless 
Su-25UTG naval trainer and the tail of the Su-24MR company demonstrator. 
The unpainted area beneath the cockpit is a protective panel forward of the 


cannon muzzle. 


prevent damage in a tail-down 
landing. (The Su-34, in contrast, 
has an exceptionally long and hefty 
‘stinger’ which is to house an 
aft-looking radar on production 
aircraft.) 

The wings, tail unit and canard 
foreplanes have been redesigned, 
with wing span increased from 
14.7 m (48 ft 2% in) to 16.0 m (52 
ft 6 in.) and wing area from 62 m° 
(666.66 sq. ft) to 70 m* (752.68 sq. 
ft). Hence the wing folding mecha- 
nisms are also new; the joints are 
moved outboard and the folding 
angles greater, otherwise the 
Su-27KUB would be too tall to fit 
into the carrier’s hangar. The 
Su-27KUB has adaptive wings — 
the high-lift devices adapt automat- 
ically to the prevailing flight condi- 
tions. This has helped to reduce 
approach speed to 240 km/h (130 
kts), a significant advantage during 
carrier operations. Indeed, Sukhoi 
is reportedly considering fitting 
these wings to existing ‘Flanker’ 
variants. The new wings have been 
designed by Su-27K project chief 
Konstantin Marbashey. 

Overall length is unchanged as 
compared to the single-seat 
Su-27K. So is gross weight — a 
point pressed by the Navy. Sukhoi 
has managed to avoid an increase 
in gross weight by making large- 
scale use of composites. 

The short nose radome houses a 
new N-014 fire-control radar 
developed by NPO Phazotron 
(NIIR). This has an enhanced 


air-to-surface capability, making 
the Su-27KUB eminently suited 
for the strike rdle to complement 
the Su-27K, which is mainly an air 
superiority fighter. Like the Su-34 
(and the Su-27K), the aircraft has a 
fully-retractable L-shaped flight 
refuelling probe on the port side; 
in the stowed position this 
protrudes a little more than on the 
above-mentioned types. 

Third time pays for all, as the 
saying goes. Construction of the 
Su-27KUB prototype began at 
Sukhoi’s experimental shop in 
Moscow in 1998. To this end, one 
of the original Su-27K prototypes 
was disassembled and mated with a 
new forward fuselage delivered by 
KnAAPO. (It is interesting to note 
here that the other ‘big-head 
Flanker’, the Su-34, is manufac- 
tured elsewhere, in Novosibirsk.) 
On 29 April 1999 the still unpaint- 
ed prototype successfully made its 
maiden flight at the Flight Test 
Institute (LII) in Zhukovskii with 
Sukhoi test pilot Viktor G. Puga- 
chov in the aircraft commander’s 
seat. Russian Navy C-in-C Admi- 
ral Vladimir Kuroyedov, Naval Air 
Arm Commander Colonel General 
Vladimir G. Deyneka and former 
57th SKAD (smeshannaya 
korabel’naya aviadiveeziya — compos- 
ite carrier division) CO General 
Timur A. Apakidze were there to 
witness the event. 

Currently the Su-27KUB is 
powered by standard Lyul’ka 
(Saturn) AL-31F afterburning 
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turbofans. Later, however, it may 


be refitted with the thrust- 
vectoring AL-31FPs (povorotnoye 
soplo — movable nozzle) or even the 
all-new and more powerful 
AL-41F currently fitted to the 
famous Mikoyan 1.44  fifth- 
generation fighter demonstrator. 

As for weapons, the aircraft is 
likely to retain the 12 hardpoints of 
the Su-27K (Su-33) and the Su-34 
— six underwing pylons, two 
wingtip launch rails, two centreline 
pylons in the tunnel between the 
engine nacelles and two more 
under the nacelles. Apart from the 
widely-known  anti-shipping 
missiles such as the Zvezda 
Kh-31A (AS-17 ‘Krypton’) and the 
Raduga 3M80 Moskit (ASM- 
MSS), the Su-27KUB will proba- 
bly carry new weapons such as the 
R-77M advanced medium-range 
AAM, R-30 advanced short-range 
AAM, Kh-31AM/Kh-31AD and 
Kh-35 (Kh-35U) active radar 
homing air-to-surface missiles. 

The basic Su-27KUB will be the 
progenitor of several new versions, 
including a dedicated reconnais- 
sance aircraft and a shipboard mini- 





The Su-27KUB first flew on 29 April 
1999, the importance of the event 
being emphasised by the 
considerable gathering of Russian 
navy ‘brass’. If the aircraft is 
deployed in all the roles currently 
intended for it, the KUB will greatly 
enhance the capabilities and 
effectiveness of the Kuznetsov’s 
carrier air wing. Note the sturdy 
arrester hook located beneath the 
shortened tail ‘stinger’. 


AWACS. The latter will have a 
fatter tail ‘stinger’ housing the radar 
set, while the phased-array antenna 
will be located in an elongated 
pylon-mounted pod between the 
fins, rather in the nature of the 
Ericsson Erieye radar of the SAAB 
340AEW and the EMBRAER 
ERJ-145SA. The Su-27KUB’s 
fins are made of composites and 
thus will not impair radar opera- 
tion. 

The official rollout planned for 
mid-summer is likely to be post- 
poned until August when the 
Su-27KUB will probably make its 
public début along with the Sukhoi 
S-37 Berkut (Golden Eagle) fifth- 
generation fighter demonstrator. 


Yefim Gordon, Dmitriy Komissarov 
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BAN Lanvéoc-Poulmic 








Aéronavale helicopter headquarters 


Located close to the major military 
harbour/naval yard of Brest and to 
the nuclear-powered strategic 
ballistic missile submarine base at 
V’Ile Longue, Base Aéronavale 
Lanvéoc-Poulmic is the only heli- 
copter naval air station in the 
Atlantic Maritime Region (the two 
other air stations in Brittany, 
Landivisiau and Lann-Bihoué, are 
respectively fighter and maritime 
patrol bases). Four units with 51 
aircraft are currently stationed at 
Lanvéoc-Poulmic. 


Flottille 32F 

Flottille 32F is the heavylift/ 
rescue naval air squadron of the 
French Atlantic Fleet. The first 
Aérospatiale SA 321G Super 
Frelon was delivered to the flottille 
in January 1970 and, today, the 
unit still fields four of these proven 
aircraft, the heaviest helicopters in 
service with the French armed 


forces. The missions of the Flottille 
are wide and varied, and are mainly 
dedicated to transport and search 
and rescue (SAR) duties. 

Flottille 32F is also unusual in 
having four detachments, each 
equipped with a single SA 365N 
Dauphin. They are based at four 
different airfields, strategically posi- 
tioned to provide the best SAR 
coverage in areas where Sécurité 
Civile, Armée de lAir or 
Gendarmerie assets are not avail- 
able: Le Touquet, in northern 
France, Cherbourg, in Normandy, 
La Rochelle, on the Atlantic coast, 
and Hyéres, in the Mediterranean. 
These navy-owned aircraft had 
previously been operated by a 
private company but, in September 
1997, the Aéronavale regained 
control of its five helicopters (one 
of the Dauphins is in reserve or 
undergoing maintenance at any 
given time). Each detachment is 




















One of 32F’s SA 365N Dauphins is seen at Le Touquet, on the north coast. 
The Dauphins had been operated by a private company but have been taken 
back by the Aéronavale. They have undertaken many daring rescues. 


crewed by two teams of six men, 
each working 15 days on/13 days 
off. The Dauphins are kept at 15 
minutes readiness by day and 45 
minutes by night, 365 days a year, 
but are generally airborne much 
quicker. 

In 1998, the Super Frelons and 
the Dauphins carried out 366 
rescue missions and brought 170 
people to safety. One of the Super 
Frelons is maintained at 45-minute 
readiness and 2 hours by night, but 
this can be shortened to one hour 
if the weatherman forecasts a 
storm. For SAR missions, the 
Super Frelons fly with a crew of 
seven: pilot, co-pilot, two engi- 
neers (one of them acting as a 
winch-operator), diver, doctor and 
paramedic/nurse. The Super 
Frelons are capable of operating 
from any ship with a landing pad 
large enough to accommodate 
them, and regularly deploy to the 
French aircraft-carrier Foch. At the 
time of writing, two Super Frelons 
from sister Flottille 33F of Saint- 
Mandrier, in the Mediterranean, 
were operating from the Foch in 
support of air operations over 
Kosovo. They were tasked with 
providing combat SAR coverage. 
Flottille 32F does not have a 
C-SAR role but some of its most 
experienced aircrews deployed to 
the Foch to relieve Flottille 33F 
men from the heavy burden of a 
long deployment. Additionally, the 
unit also participates in many inter- 
national exercises: for example, in 
May 1999, a Super Frelon travelled 
to Poland for Balstar 99, a major 
rescue training effort. 

In the heavylift role, the aircraft 
can carry a 4000-kg (8,820-lb) 
underslung load and its large hold 
can accommodate up to 27 passen- 
gers or 15 stretchers. “The rear 
ramp is very useful when working 
with French Navy commandos,” 
says Capitaine de Corvette (Lieu- 
tenant-commander) Spaety, Flot- 


Having lost their ASW duties some 
while ago, the Super Frelons are 
still valued for their heavylift 
capability, demonstrated here by a 
32F SA 321G during a training 
exercise. The flottille undertakes its 
own type conversion. 


tille 32F Deputy Commander. 
Different techniques are commonly 
used by the commandos to disem- 
bark very rapidly (rappelling, 
abseiling, fast-roping). Operating at 
night is no problem for the 
helicopters as their cockpits have 
been made NVG-compatible. Out 
of 10 Super Frelon pilots serving 
with Flottille 32F, seven are NVG 
qualified. 

As there is no dedicated SA 
321G conversion unit, Flottille 32F 
also has a training responsibility: 
the conversion of pilots fresh from 
ab initio training or of pilots 
coming back from a ground tour 
(it should be noted that Flottille 
33F also trains Super Frelon pilots 
posted to Saint-Mandrier). 

The Super Frelons are planned 
to remain in service until 2005. 
They are due to be replaced by the 
new, but smaller, utility variant of 
the NH90, when it finally makes 
its way into the inventory. By that 
time, the SA 321G will have been 
in service for 35 years with Flottille 


32F. 
Flottille 34F 


Flottille 34F, the main combat 
helicopter unit based at BAN 
Lanvéoc-Poulmic, is equipped 
with 11 Westland/Aérospatiale 
WG.13 Lynx. The primary mission 
of Flottille 34F is anti-submarine 
warfare (ASW) and the unit logs 
3,300 hours per year. The French 
Lynx variant is fitted with an 
Oméra ORB-31 radar and a 
Thomson-CSF DUAV-4A high- 
frequency sonar. This sonar has 
three operating modes — two active 
and one passive — and can be 
submerged at depths of up to about 
140 m/460 ft (the exact maximum 
figure is classified). Another sensor 
configuration implies the replace- 
ment of the sonar by a sonobuoy 
dispenser (with 12 buoys). Howev- 
er, the sensor-operator cannot 
interpret the information given by 
the buoys and the data has to be 
retransmitted to the parent ship for 
analysis. It should be noted that a 
new kit which will combine the 
sonar and a small eight-shot 
sonobuoy dispenser is being devel- 
oped. The aircraft flies with a crew 
of three: two pilots and a sonar 






The Super Frelon’s cockpit is now considered obsolete by modern-day 
standards, with no multi-function displays. Here the co-pilot, Capitaine de 
Corvette Spaety, deputy commander of 32F, changes the radar range on the 
small display. 


operator/winchman sitting in front 
of a sonar console, in the rear 
cabin. 

The Lynx can be armed with up 
to two Mk 46 torpedoes — with an 
endurance of 1 hour 45 minutes — 
but would normally carry only one 
Mk 46, giving an endurance of 2 
hours 15 minutes. The Mk 46, a 
lightweight torpedo, is capable of 
engaging all types of submarine 
targets in shallow or deep waters. 
This 232-kg (511-lb) weapon has a 
maximum advertised range of 
12,000 yards (10975 m) and a 
maximum diving depth of 1,500 ft 
(450 m). Its maximum speed is 45 
kt (83 km/h). For exercises, two 
types of training aids are in service: 
a fully functioning torpedo with no 
warhead and a fairly basic system 
that only allows the release proce- 
dure to be practised. In the not too 
distant future, the new MU90 
torpedo might be adopted for the 
Lynx. The obsolete AS 12 air-to- 
surface missile has been withdrawn 
from service and the French Lynx 
do not carry any air-to-surface 
missiles anymore. However, the 
Lynx is also used for over-the- 





This is the Thomson-CSF DUAV-4A 
high-frequency sonar, as carried by 
the Lynx, seen on its maintenance 
cradle. 


horizon targeting for the Exocet 
missiles of its parent warship. For 
self-defence, the Lynx can be 
equipped with two Saphir BO — 
Systeme d’Autoprotection Pour 
Helicoptéres Infrarouge et Radar 
or Infrared and Radar Autoprotec- 
tion System for Helicopters — flare 
dispensers mounted on the spon- 
sons, each with 16 flares (no chaff 
is currently carried by Aéronavale 
Lynx). 

The new Westland-designed 
composite main rotor blades with 
special swept ‘paddle’ tips have 
been adopted for the Lynx of 
Flottille 34F. Despite the improve- 
ment offered, the aircraft of sister- 
unit 31F at Saint-Mandrier will 
keep on using standard blades until 
the stocks are exhausted. 

The secondary missions of Flot- 
tille 34F include transport of 
passengers, load lifting for vertical 
replenishment of ships from other 
ships or from shore bases — up to 
1100 kg (2,425 lb) with a much 
reduced fuel load, the normal load 
being 500 kg (1,102 Ib) because of 
deck handling limitations — and 
search and rescue. For SAR, the 





The sonar operator’s station is on 
the port side of the cabin of the 
Lynx, immediately behind the co- 
pilot’s seat. 


helicopters can be fitted with an 
external hoist with a 600-Ib (272- 
kg) capability. The Lynx’s high 
cruise speed, ability to hover in 40 
kt (74 km/h) crosswinds and crisp 
handling make it a versatile SAR 
helicopter. The cabin enables 
internal carriage of up to three 
stretchers and still leaves room for 
medical attendants and emergency 
equipment. However, for SAR 
missions, the sonar has to be with- 
drawn from the cabin, a task that 
can be accomplished in less than an 
hour. On each side of the cabin, 
large sliding doors make it easy to 
load/unload stretchers. Unfortu- 
nately, the size of the cabin itself 
would not allow many survivors to 
be carried, reducing the effective- 
ness of the Lynx in this role com- 
pared to larger aircraft such as the 
Super Frelon. The Lynx also occa- 
sionally work with special forces 
commandos, training to board 
ships as was often the case during 
Desert Shield. For fire support 
during such operations, two pintle- 
mounted 7.62-mm machine-guns 
offer good flexibility and fire 
power. Up to two machine-guns 
can be fitted but, as the cabin is not 
very wide, only one is normally 
fitted, with 250 rounds ready for 
use (if necessary, more can be 
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carried). Sometimes, for precision 
fire, snipers are also taken aboard. 

Operational detachments are 
regularly carried out onboard 
Tourville and De Grasse ASW 
destroyers and Georges Leygues, 
Primauguet and Latouche-Tréville 
ASW frigates (due to budget 
constraints, Duguay-Trouin, tradi- 
tionally based in Brest, has now 
been withdrawn from service). 
Each of these detachments is 
composed of two aircraft and 16 
men — six aircrews and 10 engi- 
neers — and can operate for extend- 
ed periods of time. For example, 
before, decommissioning, the 
Duguay-Trouin spent six months 
touring the world. Furthermore, 
occasional detachments are some- 
times accomplished aboard fleet 
tankers and the missile-range track- 
ing/trial ship Monge. 


Escadrille 22S 


The main mission of the unit is 
to train Aéronavale helicopter 
pilots coming out of the Aviation 
Légére de l’Armée de Terre school 
at Dax, in the south-west of 
France. The Navy pilots have 
learned basic flying techniques at 
Dax, but still need a specialised, 
naval-orientated training before 
winning the coveted French Navy 





Above: The nosecone of this 34F Lynx has been lifted to reveal the antenna 


of the ORB-31 search radar. 


Below: The Mk 46 torpedo is the standard ASW weapon of the Lynx, a 
practice round being seen here ona trolley. 
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Helicopter Pilot Wings. Currently, 
20 helicopter pilots are trained 
every year by the Aéronavale. The 
syllabus is spread over eight 
months, and is divided into two 
40-hour phases. The first one is the 


CESSAN’s fighter ‘dunker’ is about 
to ditch, with a ‘pilot’ strapped in. 
To ensure safety, a diver also rides 
the dunker, while another is already 
in the pool. 





navalisation itself and includes 
many sorties over the sea: winch- 
ing, slung load work, landing on 
ships etc. The second phase is dedi- 
cated to low-level instrument 
flying over the sea. The failure rate 
at Lanvéoc-Poulmic is quite high, 
with 12 per cent of the pilots 
‘chopped’ during naval training. 
Additionally, the unit trains 37 
pilots per year from the French 


Escadrille 22S operates 17 Alouette 
Ills, mainly on training tasks, some 
of which are seen in the Lanvéoc 
hangar (below). Above is an 

SA 316VSV used for instrument 
flying, for which the orange panels 
are fitted to the cockpit. Left is an 
SA 319 undergoing maintenance, 
this variant being distinguished by 
the higher location of the flotation 
gear. 
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Army and the Gendarmerie. Out 
of 2,300 hours flown annually by 
the unit, about 80 per cent are 
dedicated to training. 

Escadrille 22S is currently 
equipped with 17 Aérospatiale 
Alouette HI light helicopters split 
into three different variants: nine 
SA 316Bs, four SA 316 VSVs (Vol 
Sans Visibilité) modified for IFR 
training, and five of the more 
powerful SA 319. All these variants 
can easily be distinguished from 
one another: the SA 316 VSV is 
fitted with orange panels on the 
inside of the right-hand side of the 
cockpit — these panels, used in 
conjunction with blue-tinted 
helmet visors, prevent the students 
from seeing anything of the outside 
world — and the SA 319’s emer- 
gency flotation bags are mounted 
very high on the sides of the 
fuselage compared to the other 
variants. “The Alouette III is 
getting old but it is still a very 
efficient and flexible helicopter, 
especially for the training mission,” 
says Capitaine de Corvette de 
Montbron, Officer Commanding 







Escadrille 22S. A replacement will 
nevertheless have to be introduced 
in the 2005-2008 timeframe. 

Since the recent disbandment of 
Flottille 35F, Escadrille 22S has 
assumed some of the operational 
missions earlier devoted to that 
flottille: liaison duties within the 
Atlantic Maritime Region, opera- 
tional detachments on fleet tankers 
and research ships, and VIP trans- 
portation. 


Escadrille EPI/50S 

Escadrille EPI/50S (EPI stands 
for Ecole d’Initiation au Pilotage or 
Initial Pilot School) is one of the 
most unusual units of the Aéron- 
avale. Created very recently, in 
August 1996, this squadron was 
formed to replace both Escadrille 
EPI/51S and Escadrille 50S which 
were respectively based in 
Rochefort-Soubise and Lanvéoc- 
Poulmic. Their Mudry CAP 10s 
and Morane MS880 Rallyes were 
absorbed by the new Escadrille 
EPI/50S. Today, seven CAP 10s 
and seven MS880s are still fielded 
by the unit. The two-seat CAP 10 
elementary trainers are mainly used 
for grading and screening prospec- 
tive Aéronavale pilots, whereas the 
Rallyes are tasked with giving 
informal air experience flights to 
the students of the nearby Ecole 
Navale, the prestigious French 
Navy Officers’ School. 


CESSAN 

The final, and probably least 
known, unit stationed at Lanvéoc- 
Poulmic is the Centre d’Entraine- 
ment au Sauvetage et a la Survie de 
l’Aéronautique Navale (Naval 
Aviation Rescue and Survival 
Training Centre). This school is in 
charge of the sea-survival training 
of all Aéronavale aircrews. Two 
types of courses are attended by 
Aéronavale men and women: ab 
initio survival training and refresher 
training. 

Prospective naval aircrews come 
to the CESSAN to learn the basic 
skills necessary to survive in the 
water in the event of a ditching. 
This demanding course is spread 
over a week and the candidates 
that do not make it through will be 
eliminated from further aircrew 
training. The CESSAN is staffed by 
18 officers and NCOs, including 


A Flottille 34F Lynx undergoes pre- 
takeoff checks. With the retirement 
of the AS 12 missile, the roof- 
mounted sight was removed. Note 
the 272-kg (600-Ib) winch. 


seven divers for safety. Different 
types of exercises are performed in 
the state-of-the-art 40-m (130-ft) 
pool, equipped with simulators and 
dunkers: for example, the students 
are dragged in the water and they 
will have to get rid of their para- 
chute harness. The two modern 
dunkers that represent the cockpit 
of a Super Etendard strike fighter 
and the main cabin/cockpit of a 
Lynx are among the deepest- 
plunging in the world (5 m/16 ft). 
The trainees have to learn the 
underwater egress techniques in all 
types of conditions, culminating in 
the night, upside-down scenario. 
Additionally, the students are given 
lectures on how to survive in 
different conditions, including 
surviving in arctic weather. Finally, 
a launch takes the airmen to sea 
where they practise dinghy-board- 
ing before being winched aboard a 
Flottille 32F Super Frelon. 
Aéronavale aircrews have to 
come back periodically to check 
that their survival techniques and 
knowledge are up to the desired 





standard. These ‘refresher’ courses 
are spread over two and a half days. 
Helicopter aircrews and fighter 
pilots have to attend these courses 
every three years, whereas 
maritime patrol crew members 
come back to the CESSAN every 
five years. 

Furthermore, trainees from 


other branches of the French 
Armed Forces — ALAT, Armée de 
Air, Gendarmerie and Centre 
d’Essais en Vol — regularly attend 
courses. In all, about 900 trainees 
come to the CESSAN each year. 
The future of Lanvéoc-Poulmic 
looks bright. Although no new 
aircraft will be introduced for a 





considerable period of time, the 
station is one of the key Aéro- 
navale bases in the Atlantic and will 
remain so as long as the nearby 
strategic submarines stay in service. 
New SSBNs are coming from the 
production line, ensuring the 
importance of the base. 


Henri-Pierre Grolleau 





Republic of Singapore Air Force 








Advanced jet training in France 


Because of its small size and close 
proximity of its neighbours, Singa- 
pore has very little airspace. To 
train its pilots to the highest profes- 
sional level, almost all training 
takes place abroad. Basic training 
and some helicopter training is 
conducted in Australia, while F-16, 
CH-47 and KC-135 training is 
undertaken in the USA. Initial 
training for the Super Skyhawk 
fleet now takes place at the French 
air base of Cazaux, with the 
Advanced Jet Training unit (AJT — 
squadron designation is No. 150 
Sqn), equipped with aircraft 
upgraded by Singapore Technolo- 
gies Aerospace to A-4SU standard. 

“The primary mission of AJT is 
training of young A-4 fighter 
pilots,” says Lieutenant Colonel 
Tan Boon Poo, AJT commanding 
officer. “Our students come fresh 
from pilot training in Australia. 
After AJT they go back to one of 
the three operational Skyhawk 
squadrons in Singapore. We train 
45 student pilots annually.” 

AJT training takes nine months. 
Before student pilots travel to 
Cazaux they first undergo academ- 
ic and simulator training in Singa- 
pore. After their arrival in France 


they take two weeks of ground 
school before the first flight. The 
nine-month course consists of 
about 120 sorties, each around an 
hour long. “We fly three waves a 
day, in total 250 sorties a month. 
The student learns to shoot the 
20-mm cannon and drop BDU-33 
practice bombs. We are investigat- 
ing the possibility of using CR V-7 
unguided rockets. The student also 
learns to fly formation with two or 
more jets, low-level flight, 
all-weather day/night operations 
and basic fighter manoeuvres 
(BFM).” After 16 sorties they go 
solo. 


AJT autonomy 

Without a doubt the most 
important reason the AJT was 
established at Cazaux is the Ecole 
Transition Opérationelle (ETO). 
The ETO is the Armée de l’Air 
equivalent of the AJT and is 
equipped with the Alpha Jet. “We 


An A-4SU taxis in at Cazaux, with 
ETO Alpha Jets and a Mirage F1CT 
in the background. The A-4SU is an 
indigenous upgrade with General 
Electric F404 engine, making the 
Singaporean Skyhawks the best- 
performing ‘Scooters’. 


strive to improve interactions 
between the two schools,” says 
Colonel Gilles Desclaux, Cazaux 
base commander. “Our air forces 
have similarities in several fields. 
The FAF, as well as the RSAF, are 
high-tech orientated, maintain a 
high training standard and always 
look for cost effective solutions and 
manpower optimisation.” 
Cazaux’s base area, which 
includes a portion of the adjacent 
lake, is roughly half the size of 
Paris. It is renowned for its good 
climate and is situated in a sparsely 
populated area. The Captieux 
air-to-ground range is located only 
35 miles (56 km) south-east of the 


base while over the nearby ocean 
the FAF has established large air 
combat manoeuvring areas. 

No. 150 Squadron has 10 
TA-4SU two-seaters and eight 
A-4SU single-seaters. The total 
number of Singaporeans, including 
families, counts about 350, 230 of 
which are military personnel. AJT 
is completely autonomous. “The 
logistics is a challenge because 
there are no spare parts available in 
Europe. Maintenance efforts do 
not differ from Singapore, the jets 
do not need more or less atten- 
tion.” Tan Boon Poo says that they 
are looking to certain jobs being 
performed by local industries — 
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The AJT’s aircraft wear the striking 
bird of prey badge of No. 150 
Squadron on both nose and tail, and 
sport full RSAF national markings 
(the Merlion). The camouflage is 
standard for all RSAF A-4s. 


“specialised jobs such as stripping 
and painting of planes for 
instance.” 

The jets now at Cazaux will not 
be exchanged with fresh ones from 
Singapore. All maintenance is 
conducted at Cazaux, even depot- 
level maintenance that takes five 
months. It is simply too cumber- 
some and expensive to transport 
the planes to and from Singapore. 


Franco-Singapore deal 
AJT’s history began on 29 
January 1997, when Singapore and 
France signed a technical arrange- 
ment with the objective to 
promote mutual understanding, 
explore the fields of cooperation, 
create temporary sub-working 
groups of experts, and identify and 
initiate partnership opportunities. 
This led in July 1997 to the so- 
called technical arrangement for 
the establishment of the AJT. On 
24 February 1998 agreement 
extended to the deployment of 
FAF fighter planes to Singapore for 
the bilateral exercise Eastern Arc. 
By that time both air forces had 
already established an RSAF/FAF 


Air Group to exchange informa- 
tion and investigate further cooper- 
ation. 

On 25 June 1998 the initial 
arrangement for the establishment 
of the AJT followed and was 
signed on 21 October by the 
Singaporean Vice-premier and 
Minister of Defence, Dr Tony 
Tan, and the French Minister of 
Defence, Alain Richard. 

The 18 Skyhawks did not fly to 
France. On 11 May 1998 the first 
10 left Singapore by ship to arrive 
in Bordeaux on 4 June. “Yet one 
week later I flew the first mission,” 
says Tan Boon Poo. “The biggest 
obstacle in the beginning was the 
time pressure. We had to set up the 
AJT as quickly as possible. I was 
part of a team that did a site survey 
in January 98, so I was already 
accustomed to the conditions at 
Cazaux. We flew our first opera- 
tional mission on June 15.” In 
April 1999 the remaining eight jets 
followed the same route. 


Force integration 

AJT is fully integrated in the 
French Air Force at Cazaux, and 
reports directly to the French 
deputy force commander. The 
French provide all training facili- 
ties. “Human integration is an 
important part of the cooperation,” 
says Tan Boon Poo. “The pilots 








and maintainers follow a thorough 
French language course in Singa- 
pore lasting two months before 
they come here. However, 
communications with air traffic 
control is in English. The family 
members, too, get language train- 
ing, and the children go to schools 
in the neighbourhood. 

“Military personnel deploy to 
France for a period of two years, 
and live with their families in the 
surrounding villages. We like it 
here. The locals do their very best 
to help us. We are cosmopolitan 
and are also here to enjoy the 
French way of life and culture.” 

Integration goes beyond the 
activities at Cazaux. The RSAF has 
a high extent of freedom in France, 
including low-level flying in 
special reserved areas. It is also 
going to participate in exercises. 
Last April, six A-4s would have 
participated in the large air exercise 
Odax. They would have operated 
from Colmar Air Base in the east 
of the country but, because of 
Allied Force, Odax was cancelled. 
“Our primary mission is training of 
fighter pilots. However, our Quali- 
fied Weapon Instructors have to 
remain proficient. Moreover, exer- 
cises like these allow us to 
exchange new ideas.” Colonel 
Desclaux, as well as Lt Col Tan 
Boon Poo, do not exclude the 
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The majority of the RSAF’s TA-4SU 
trainers are stationed at Cazaux, the 
two-seater fleet numbering 10. The 
TA-4S conversion was unique 
insofar as it involved separate 
cockpits for both crew, as opposed 
to a tandem two-place cockpit on 
standard TA-4s. 


deployment of other RSAF fighters 
to France for a short period. “The 
arrangements provide all the room 
for jets such as F-16s or F-5s to 
come to France to train for, let’s 
say, a month.” 


Base facilities 

AJT is currently housed in a 
hangar complex immediately 
adjacent to the Centre d’Essais en 
Vol (CEV), the French aerospace 
research organisation. It has its 
own, newly-built, weapon storage 
area close to the flightline. The 
bordering apron, adjacent to the 
flightline of EH 1/67 (FAF Puma 
squadron) is the domain of the 
Skyhawk. In the near future the 
AJT will get a new hangar to be 
built next to the flightline, and a 
new operations building. 

Now the question is which 
aircraft will be based at Cazaux 
when the Skyhawk is phased out. 
The arrangement agrees a 20-year 
stay of the RSAF at Cazaux, but 
the Skyhawks are old and will 
possibly be replaced within five to 
seven years. Gert Kromhout 





Eurocopter AS 532A2 





C-SAR Cougar Mk II for the RSAF 


In July 1996 the Royal Saudi Air 
Force ordered 12 AS 532A2 
Cougar Mk II helicopters, intended 
for service with a new unit, No. 99 
Squadron, with combat search and 
rescue (C-SAR) as the principal 
task. The first of these was deliv- 
ered in 1998, and all are due in 
service by the end of 1999, 

The Cougar Mk II is a length- 
ened version of the original Super 
Puma/Cougar, with a rear cabin 
plug. In its AS 532U2 utility trans- 
port version it can accommodate 
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29 troops. The AS 532A2 is the 
armed version, and can be further 
configured with a comprehensive 
navigation and sensor suite, plus 
other equipment, for the C-SAR 
mission. In this configuration it is 
also fully able to undertake Special 
Forces infil/exfil tasks. 

Armament is carried on two 


cabin-sde pylons, and takes the » 


form of rocket and gun pods. Pintle- 
mounted 7.62-mm machine-guns 
can be mounted in the cabin doors. 
Underneath the chin is a FLIR 








One of the undoubted ‘stars’ of the 1999 Paris air show, this AS 532A2 of the 
Royal Saudi Air Force was put on display by Eurocopter with a complete 
C-SAR fit. Note the pylon-mounted 19-round 2.75-in rocket pod and inflight 
refuelling probe. The latter extends to beyond the rotor disc area to allow 
safe refuelling from KC-130 Hercules tankers. Other notable features are the 
upturned exhausts to push hot air into the rotor downwash to reduce IR 
signature and tailboom-mounted chaff/flare dispensers. 
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Notable on this AS 532A2 
development aircraft are the FLIR 
turret, flotation gear, searchlight 
and heavy-duty winch. 


turret, while a searchlight is fitted. 
A comprehensive navigation suite 





is fitted, including GPS and inertial 
systems, and the C-SAR version 
has emitter location systems. The 
four-screen EFIS cockpit is NVG- 
compatible. Flotation gear is fitted 
to the sides of the nose and in the 





undercarriage sponsons. The Saudi 
aircraft have an extendable refu- 
elling probe for use with KC-130 
tankers. The aircraft is well pro- 
tected, with MAWS, RWR and 
chaff/flare dispensers. David Donald 
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Left: No. 99 Squadron is a new RSAF 
unit formed specially to operate the 
Cougar Mk Ils. 


Below: The weapon pylons can 
mount various gun pods, including 
this 20-mm cannon. Note also the 
hatch-mounted 7.62-mm machine- 
gun. The windows of the main cabin 
are tinted blue. 








Avions de Transport Régional ATR42MP Surveyor 





Custom-made patroller 


Based on the successful ATR 42 
airliner, the Surveyor is a versatile 
and flexible maritime patrol aircraft 
primarily intended for coastal 
patrol, EEZ protection, environ- 
mental surveillance, law enforce- 
ment and SAR (search and rescue). 
The internal equipment is 
palletised so that it can also be used 
for transport flights, carrying 
freight, passengers or for medical 
evacuation. 

Using the ATR 42 as a basis 
provides a low loiter speed for 
better target detection and target- 
tracking capabilities, combined 
with high transit speed. The unob- 
structed cabin provides plenty of 
space for the mission equipment 
and crew rest areas. Patrol 
endurance is eight hours at a radius 
of 200 nm (230 miles; 370 km) 
from base, or 3% hours at 600 nm 
(690 miles; 1110 km). 

The modular nature of the 
patrol systems allow them to be 
configured according to customer 
needs, and there is plenty of 





growth potential for, say, anti- 
submarine systems. At least one 
potential customer has inquired 
about the possibility of an internal 
stores bay, although this would 
entail a major structural redesign. 
The first customers are the Italian 
Guardia di Finanza (customs 
service — two aircraft) and Capi- 
tanerie di Porto (coast guard — one 
aircraft), but the aircraft has 
obvious full military applications, 
and has been studied by several 
potential customers. 

In GdiF configuration, the 
aircraft features a 360° search radar 
mounted under the belly, a FLIR 
turret located in the rear of the 
starboard undercarriage sponson 
and a comprehensive passive ESM 
system. Sensors and other mission 
equipment are interconnected 
through a databus, processed by a 
mission computer and managed 
from two palletised work-stations. 
Two stub pylons are fitted on 
either side of the forward fuselage 
to mount a searchlight/flare pod 


Left: The GdiF 
Surveyor has two 
operator consoles and 
main mission 
computer rack in the 
forward cabin. The 
orange racks in the 
background hold test 
equipment. The rear of 
the cabin can be 
configured with rest 
areas. 


Right: The flight deck 
of the ATR 42MP is 
roomy and well laid 
out. 


Left: The starboard 
pylon mounts a 
searchlight pod. In the 
rear of the podisa 
small bay for dropping 
marker flares. 


(starboard) and a multi-purpose 
pod (port). The latter can mount a 
machine-gun for attacks against 
drug-smuggling vessels or similar 
targets. On either side of the rear 
cabin are bubble windows for 
visual observation, each position 
equipped with a swivelling, com- 
fortable seat for long-endurance 
watches, and a mount for cameras 
to record observations. A compre- 
hensive communications suite 
allows close co-ordination with 
other agencies. The rear port door 
is openable inflight to allow 
air-dropping of SAR packages. 
Structural modifications from 





The Guardia di Finanza has already 
been operating one ATR42 in partial 
MP standard for observation and 
training missions. The first full 
Surveyor aircraft was delivered in 
mid-1999, with the second expected 
around the end of the year. The 
Capitanerie di Porto expects its 
single aircraft in mid-2000. 


standard ATR 42 airframes are 
undertaken by the Officine Aeron- 
avali at Napoli-Capodichino, before 
the aircraft are sent to Alenia 
Aerospazio at Caselle for installa- 
tion of the Maritime Patrol Mission 
System (MPMS). The first aircraft 
for the GdiF arrived at Caselle on 1 
February 1999. David Donald 
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ormed in 1924 with a mixed squadron of 
F:: Havilland DH.4s and DH.9s, the 

Iranian air force has had a rather turbulent 
history throughout its existence. Between 1941 
and 1945 it almost ceased to exist when the 
Allies, desperate to keep a supply route open to 
the Soviet Union and to secure its southern 
flank in the battle against Nazi Germany, occu- 
pied Iran in a near-bloodless invasion. Iran for- 
mally declared war on Germany in 1943. After 
the war, Britain and the United States supplied 
Iran with Hurricanes and Thunderbolts. The 
then-named Imperial Iranian Air Force entered 
the jet age in 1956 with a squadron of F-84 
Thunderjets, and took on charge two to three 
squadrons of F-86s the following year. 
However, it remained essentially a small force 


IRTAR 


75th Anniversary Review 


In 1999 the Islamic Republic of Iran Air Force 
celebrates its 75th anniversary, while the nation 
commemorates the 20th anniversary of the 
Islamic Revolution. In the decade since the end 
of the long war with Iraq, Iranian ingenuity and 
resourcefulness, and arms procurement from 


Russia and China, have combined to rebuild the 


until the mutual assistance programme was 
agreed between Iran and the US in 1962. 

Following this agreement, the re-organisation 
and re-equipment of the Iranian Air Force 
gathered pace and, by 1975, the IIAF had 
become the most potent air force in the Middle 
East. It possessed an awesome strike and air 
defence force of 79 F-14As, 225 F-4D/Es and 
169 F-5E/Fs. 

In 1979 the Islamic Revolution swept the 
Imperial government of Iran from power. The 
Islamic Republic cancelled all orders for new 
aircraft, and pilots and technicians loyal to the 
Shah of Iran left the country. The serviceability 
and readiness of the IRIAF fell to 40 per cent. 
To make matters worse, Iraq invaded Iran in 
1980, initiating a war that was to last for eight 
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air force to a level of capability that ensures a 
strong defence in a volatile region. 





years. According to Saddam Hussein, the presi- 
dent of Iraq, “the Arabs were going to teach the 
Persians a lasting lesson”. 

Renamed the Islamic Republic of Iran Air 
Force (IRIAF), the air force received its baptism 
of fire in full during the Iran-Iraq war. 
Outnumbered 6 to 1, operating without spares 
for its Western aircraft and unable to replace its 
losses, it held the Iraqi air force at bay. Iranian 
aircrews demonstrated epic determination, 
verve and sacrifice in order to protect Iranian 
sovereignty. 


Thanks to indigenous upgrade programmes, 
notably concerning the performance of the radar, 
the Northrop F-5E remains a capable multi-role 
fighter. This pair is seen carrying AIM-9P 
Sidewinders. 












Above: Along with the F-14, the MiG-29 
now forms the main air defence of Iran. 
The initial batch, sufficient to equip one 
squadron, was soon augmented by extra 
aircraft which arrived from Iraq. A 
refuelling system has been developed. 


Today, Iran is undertaking the overhaul and 
servicing of all its aircraft, as well as producing 
spares and upgrades for much of its equipment. 
The infusion of MiG-29s and Su-24s has 
restored the IRIAF’s confidence and swollen its 
ranks. The indigenous Iranian fighter/ground 
attack aircraft, the Azarakhsh, has entered series 
production and service. 

The Iranian air force has risen time and again 
in its determination to remain a powerful 
symbol of Iranian prestige in the Middle East. It 
is little wonder that the IRIAF’s emblem 
depicts a Phoenix instead of a bird of prey. 


IRIAF Academy 

Iranian Air Force cadets were trained by 
Russian and French flying instructors from 1924 
onward, until the establishment of the Iranian 
Air Force Academy in 1931. Out of 100 initial 
applicants, just 20 were chosen to undergo 
training in its first year, and from that number 
14 qualified. World War I ended all aspirations 
of the Iranian Air Force Academy, as it was 
closed down by order of the Allied command in 
control of the country. 

Following the war, only basic pilot training 
was undertaken in Iran, and Iranian cadets were 
sent to Britain, France and the US for advanced 
training. The Shah of Iran established close ties 
with the US government in the early 1960s, 
and eventually almost all Iranian cadets were 
trained in the US. From 1964 large numbers 
were trained at Williams AFB, Arizona. 

The Imperial government of Iran was over- 
thrown in 1979 by the Islamic revolution. At 


A key element in the rebuilding of 
the IRIAF following the Islamic 
Revolution was the re- 
establishment of the Air Force 
Academy at Shiraz AFB to provide 
training through to advanced level. 
Students begin flying on the F33A 
Bonanza (right), progress to the 
Pilatus PC-7 Turbo-Trainer (below) 
before undertaking the advanced 
stage. For the latter a small number 
of Lockheed T-33s (bottom) are still 
in use, flying alongside Guizhou 
FT-7s and Northrop F-5B/Fs. 
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first the IRIAF despatched its cadets to Pakistan 
for advanced training, but in 1986 the IRIAF 
academy was re-established through the efforts 
of General Mansoor Sallari, and it has trained all 
IRIAF pilots ever since. 

Iranian cadets go through broadly similar 
aptitude tests as cadets in most other air forces 
in order to be selected for flight training. After a 
two-year academic course, the students are 
despatched to Shiraz AFB to begin basic train- 
ing on the 45 Beech F33A/C Bonanzas and 
Pilatus PC-7s. 

Iranian Aviation Industries has produced an 
indigenous version of the Beech Bonanza, 
incorporating a shorter wingspan and winglets, 
named Parastoo. This will replace the survivors 
of the Beech Bonanzas purchased in the 1960s 
and 1970s. Iran has also manufactured the S-68, 
a turboprop trainer. This is a reverse-engineered 
Pilatus PC-7, and the first three examples were 
handed over to the Islamic Revolutionary 
Guards Air Arm and IRIAF in February 1999. 

Basic jet training is offered on T-33 Shooting 
Stars. Advanced jet training is performed on 
Guizhou FT-7s and Northrop F-5B/Fs. The 
IRIAF Academy is unique; its corps of instruc- 
tors were trained in the US, they fought against 
the Iraqis who flew using Chinese and Russian 
tactics, and most are now rated on Chinese and 
Russian fighters! They instruct their students 
using the extensive first-hand experience they 
gained in the Iran-Iraq war, and many of them 
are aces of that war. 


F-5E Tiger II 

The first operational F-5 unit in the world 
was an Iranian unit based at Tehran-Mehrabad, 
declared combat-ready in June 1965. Iran 
purchased 103 F-5As and 23 F-5Bs, which 


were later sold on to South Vietnam, Greece, 


Phantoms remain an important part of IRIAF 
operations, now tasked primarily with precision 
attack missions. A few F-4Ds (right) remain in 
service, but most are the cannon-equipped F-4E 
(below). A small number of RF-4Es remain in the 
tactical reconnaissance role. 
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Turkey and Ethiopia. They were replaced, in 
turn, by 141 F-5Es and 28 F-5Fs between 1972 
and 1978. A small number of F-5A/Bs were 
kept on charge for training. 

After the 1979 Islamic revolution, the 
combination of the Western arms embargo and 
the long war with Iraq exacted a heavy toll on 
the IRIAF. The F-5 strength is estimated by 
Western analysts today to be around 40, but this 
is a pessimistic and outdated figure. 

A force of around 60/65 F-5E/Fs are opera- 
tional at present. Ever resourceful, during the 
long war the Iranians stored all their damaged 
F-5s in parts or incomplete airframes. Since the 
end of the conflict, many have been rebuilt, 
overhauled and returned to their units. 

Furthermore, the Iranian F-5s have been the 





















The Iranian F-5 fleet remains operational, but has 
been flying since the mid-1970s and bore the 
brunt of operations in the long war with Iraq. A 
replacement is sought. 


subject of an indigenous upgrade programme. 
Project Offogh has improved and updated the 
APQ-159 radar, with range in search mode 
increasing from 32 to 64 km (20 to 40 miles), 
and in tracking mode from 16 to 40 km (10 to 
20 miles). The project has allegedly introduced 
an off-boresight capability of 90°, while the 
Iranian F-5s are possibly the only examples in 
the world able to carry semi-active radar 
homing missiles such as the Sparrow or any 
Russian equivalent. 

Another project associated with the upgrade 
of the Iranian F-5 fleet is called Raad, under 




















which the Iranians have sought to bring 
compatibility to the diverse range of weaponry 
available to them. This project is alleged to 
allow Iranian F-5s to carry the following all- 
aspect, IR-guided air-to-air missiles: Chinese- 
built PL-7s, US-made AIM-9P Sidewinders and 
the Russian R-60 (AA-8 ‘Aphid’). 

Iranian F-5s continue to be seen in relatively 
large numbers and look well-maintained, but 
they are rapidly approaching the end of their 
operational lives. Within the next five years the 
IRIAF is expected to look for a suitable 
replacement. 


Phantom programmes 

On 8 September 1968 the Imperial Iranian 
Air Force received its first four F-4Ds, destined 
for the 306th Fighter Squadron based at 


Tehran/Mehrabad. Iran eventually purchased 
225 Phantoms of all types and had placed orders 
for more by the time of the Islamic revolution 
of 1979. The final delivery tally was 32 F-4Ds, 
177 F-4Es and 16 RF-4Es, of which only 70-75 
are believed to be flying today. F-4 Phantoms 
proved themselves to be reliable, capable and 
dependable during the Iran-Iraq war, and are 
still immensely popular with their crews. 

As a result, the IRIAF embarked on an 
update programme. The Alburz project, aimed 
at improving the APQ-120 radar of the F-4Es, 
is now complete according to Iranian Aviation 
sources. Iranian engineers claim that they have 
improved the range in the search mode of 
APQ-120 from 160 to 290 km (100 to 180 
miles), and its range in the tracking mode to 80 
km (50 miles). Under the project Zolfagar they 








Without doubt the pride of the IRIAF fleet, the 
F-14A provides a potent long-range interception 
capability unmatched in the region. The struggle 
to keep the Tomcats airworthy has been one of 
the IRIAF’s highest priorities in the 20 years since 
US assistance ended. The capability to perform 
full overhauls exists locally (below). 





further claim to have added AMTI (Airborne 
Moving Target Indicator) capability to improve 
detection of fast, low-flying targets. 

One squadron of F-4Ds equipped with the 
APQ-109 radar system is still in service. F-4Ds 
were never optimised for air-to-air combat — 
although they were the most successful type in 
this role in Vietnam — therefore the APQ-109 
has inherent shortcomings. In any case, the 
project Azarakhsh (not to be confused with the 
indigenous Iranian fighter of the same name) 
was approved by the IRIAF to improve the 
APQ-109’s range. Its range in the search mode 
has been increased to 306 km (190 miles), and 
in the tracking mode increased to 77 km (48 
miles). 

Many Iranian F-4Es fell victim to Iraqi SAMs 
during the war due to a lack of onboard coun- 
termeasures. Projects Zamzam I and Zamzam II 
were conceived to provide for such short- 
comings within the Iranian Phantom squadrons. 
IRIAF F-4Es and RF-4Es are now equipped 
with chaff and flare dispensers, and have fully 
completed trials with these defences. 

Iranian F-4s are operated less and less in the 
air defence role, the IRIAF using them instead 
as stand-off air-to-ground or maritime strike 
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At least 17 different Boeing 747s have received 
HAF/IRIAF serials, although of these three were 
not taken up, one was written off and two were 
sold. Ex-airline 747-100/100Fs, delivered after 
conversion by Boeing in 1975, were augmented in 
1977/78 by four new-build 747-2J9Fs. The 
survivors fly on long-range transport tasks. 


platforms; an F-4E test-fired two Chinese 
C-802 missiles in the Persian Gulf in 1997. 
That Iranian Phantoms are flying at all today is 
to some a minor miracle, but it is also a tribute 
to the cadre of the IRIAF who have managed 
to maintain these aircraft against all odds. 


IRIAF F-14As 

In the early 1970s, at the height of the Cold 
War, Soviet MiG-25s began to make high- 
speed, high-altitude violations of Iranian 
airspace with alarming regularity. Iranian Air 
Force F-4Es were no match for the superior 
speed and operational ceiling of the Soviet 
MiGs. The pro-Western regime in Iran placed 
an order for 80 F-14A Tomceats in 1973 to 
counter the Soviet threat. The 79th Tomcat 
was delivered just before the Iranian Islamic 
Revolution. The Islamic Republic of Iran 
severed diplomatic ties with the US and, in so 
doing, lost US technical support, while becom- 
ing the subject of an arms embargo that is still in 
force today. 

IRIAF F-14s were at first kept aloft by the 
large stockpile of ‘spare parts inherited from the 
previous regime. Iran also procured parts from 
US Naval stores covertly; in 1987 the US Navy 
had to cancel several F-14 flights due to a short- 
age of spare parts which later mysteriously reap- 
peared in Iran. Embroiled in a war imposed by 
Iraq, the IRIAF was left with no alternative but 





to ground part of its Tomcat force for cannibal- 
isation of spare parts to keep the others flying. 

The remaining IRIAF F-14s were distin- 
guished in combat air patrol work and air 
defence, and were even operated as AEW 
platforms. Iranian F-14s claimed between 35 
and 40 Iraqi fighters, and the presence of one or 
two Tomcats was usually enough to send the 
Iraqi jets scurrying away. Only one Iranian 
Tomcat was confirmed as shot down in air-to- 
air combat in eight years of war, caught 
off-guard by a flight of Iraqi Mirage F1s while 
returning to its base. More F-14s were lost to 
the quirky Pratt & Whitney TF30-414A 
engines, which suffered fan blade losses, 
compressor stalls and flame-outs during air 
combat, combined with the Tomcat’s tendency 
to flat spin before the re-lighting procedure 
could be initiated. 

Today, the IRIAF retains some 50-55 F-14s, 






























but only 28-30 are active. Iranian Aviation 
Industries undertake the servicing and overhaul 
of these aircraft; indeed, to keep the Tomcat 
flying has become a matter of pride and a 
symbol of Iranian defiance. IRIAF F-14s are no 
longer stationed at Isfahan, but have been 
relocated further south to Bushehr to protect 
Iran’s vital oil installations. 

There are persistent rumours in Iran of a 
major life extension programme for the F-14 
Tomcat. This is said to involve an avionics 
upgrade from analog to digital, replacement of 
the AWG-9 radar with an equivalent system 
and an engine replacement. These improve- 
ments may sound ambitious for a developing 
nation, but given the type’s popularity with 
IRIAEF aircrews, combined with the recent 
achievements of the Iranian Aviation Industries, 
they cannot be easily dismissed. 

Iran is said to have shown interest in the 


Tactical transport is undertaken by the Lockheed 
C-130H Hercules (above, 30 delivered), Fokker 
F27-400M/600 (left, 26 delivered, including four for 
the navy and two for the army), Ilyushin II-76MD 
(up to 12 ex-lraqi aircraft) and Antonov An-74TK 
(at least six). The combined fleet provides the 
IRIAF with the means to rapidly move sizeable 
numbers of troops, with their equipment, around 
the country at short notice. 





The Dassault Falcon 20E/F provides staff 
transport for the IRIAF, and others are assigned 
to the army and navy. Rockwell Commander 690s 
are also on strength. 


MiG-31M as a possible replacement for its 
F-14s on several occasions. It is interesting to 
note that an aircraft that has its origins in the 
MiG-25, could possibly become the replace- 
ment for the F-14 in Iranian service. 


Transport and cargo squadrons 

The Islamic Republic of Iran inherited a 
considerable transport force of C-130H 
Hercules, Fokker F27 Friendships and Boeing 
747-100 cargo aircraft after the revolution of 
1979, War and attrition has taken its toll on the 
C-130H and F27 fleets, but reports that their 
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serviceability is low have proved to be incor- 
rect. Like many other aircraft types of Western 
origin in the inventory, the cargo/transport 
aircraft of the IRIAF remain in good order and 
are active in numbers. 

Until the arrival of Iraqi Ilyushin Il-76MDs 
and the recent procurement of a squadron of 
Antonov An-74TK200s, the C-130H Hercules 
formed the backbone of the Iranian armed 
forces cargo/transport effort, and they are likely 
to continue well in to the next century. 

At least six Antonov An-74TK200s have 
been seen in the Islamic Revolutionary Guard 
Air Arm markings, and they took part in 
Ashura-3 manoeuvres conducted near the 
Afghan border in August/September 1998 in 
the airborne troop transport role. 

There are as many as 10-12 ex-Iraqi 


Left: Boeing 707-3J9C tankers, with fuselage 
boom and wingtip Beech 1800 pods, provide 
inflight refuelling to IRIAF aircraft. 


Below: The Pilatus PC-6 Turbo-Porter is 
appreciated by the IRIAF for its ability to operate 
in terrain where landing strips are short and 





Il-76MDs in IRIAF service, and they sport a 
new two-tone khaki/grey livery, first seen on 
Iranian F-7N Airguard fighters in the early 
1990s. There are no reports of additional 
Iranian procurements of II-76s; it can therefore 
be assumed that IRIAF fixed-wing cargo trans- 
port requirements are‘being met adequately, for 
the present. 

Boeing 747-100 cargo/transports continue in 
IRIAF service and, incredibly, all remain opera- 
tional. To date none has been lost to accidents 
and they all survived the war intact. IRIAF 
cargo 747s are stationed at Tehran-Mehrabad, 
and undertake overseas cargo requirements for 
the Iranian Armed Forces as a whole. 

IRIAF rotary-wing transport units continue 
to operate the survivors of 95 CH-47C 
Chinooks and 287 Bell 214A/B/C helicopters. 
Iran made extensive use of its rotary-wing units 
in the Iran-Iraq war, and an unspecified number 
have been lost in accidents since, hence it is 
impossible to hazard a guess at the size of the 
remaining force as they are dispersed in varying 
numbers throughout the IRIAF bases. The 
recent manufacture by the Iranian Aviation 
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Industries of the Shabaviz 75 helicopter, which 
strongly resembles the Bell UH-1H, serves to 
further add to the confusion. 

Iranian armed forces rotary-wing units are 
overhauled and upgraded by the Iranian 
Helicopter Support and Manufacturing 
Company. This company is responsible for 
design and manufacture of the Shabaviz and the 
Model 2061 — a close copy of the Bell 206 
Ranger. It has recently re-built and returned to 
service three IRIAA (Islamic Republic of Iran 
Army Aviation) AH-1J Cobra gunships which 
were written off in the Iran-Iraq war. 


Recent procurements 

After the eight-year war with Iraq, the 
IRIAF set about restructuring and rebuilding its 
depleted force. Continuation of Western 
sanctions against Iran meant new aircraft had to 
be found elsewhere. Iranian requirements were 
met primarily by Russia, since Russian aircraft 
were the only advanced and available alterna- 
tives. 

The first Russian fighters acquired by the 
IRIAF were 14 MiG-29As in early 1990, 
followed by 14 Su-24MKs (downgraded export 
version of the ‘Fencer-D’) later that year. 
IRIAF squadrons in peacetime are made up of 
12 active aircraft, plus two in reserve, in almost 
all cases. The Gulf War in 1990/91 provided 
the IRIAF with a surprise gift in the form of 
Iraqi air force aircraft escaping the Coalition 
bombardment, arriving in Iran in large numbers 
for sanctuary. This boosted the number of 
Iranian MiG-29s by 21 to 35, allowing the 
establishment of an additional MiG-29 air 
defence squadron. The arrival of 16 to 18 Iraqi 
Su-24MKs in 1991 allowed the establishment of 
another Sukhoi attack squadron. 

MiG-29As and Su-24MKs are now fully 
integrated within the ranks of the IRIAF, 
although foreign advisors allegedly carried out 
third-line servicing as late as 1998. Battle- 
hardened IRIAF pilots are impressed with the 


Helicopter programmes 


The Shabaviz 75 is a reverse-engineered version 
of the Bell 214, now in production with the 
Iranian Helicopter Support and Manufacturing 
Company. 


The IHSMC also undertakes major overhauls of 
IRIAF helicopters: a Bell 214 is seen here. 


The CH-47C provides the Iranian army with 
battlefield mobility. Eleven aircraft which were 
on order from Italian manufacturer Elicotteri 
Meridionali at the time of the US arms embargo 
were redirected to the US Army National Guard. 


helmet-mounted sights and the scintillating 
performance of the MiG-29, but they wasted 
no time in voicing their displeasure at the 
MiG-29’s inadequate range. 

Under project Khorsheed, Iranian Aviation 
Industries manufactured 1000- and 1200-litre 
(220- and 264-Imp gal) drop tanks to extend 
the range and loiter time of IRIAF MiG-29s as 
an interim measure. A more permanent solution 
was fitting the MiG-29s with fixed refuelling 
probes, indigenously produced under project 
Tallet, although this project has now been 
superseded. Iranian Avialion Industries recently 
concluded the design stage of project Taalieh, 
to provide IRIAF MiG-29As with retractable 
refuelling probes. The modification line will be 
in operation soon. 

China has been a reliable source of hardware 
for the Iranian Armed Forces for the last 15 
years. Iran procured 14 Chengdu F-7Ns and 
four Guizhou FT-7s in 1987 to alleviate an 
acute shortage of operational fighter aircraft. 
The IRIAF designation for its F-7s is “N’, and 
not ‘M’ as generally believed. The reason 
maybe that the Iranian F-7s are in fact F-7Bs 
with certain added features suited specially to 
the IRIAF. In any case, their main role is 
airfield perimeter defence, on account of their 
good rate of climb and short radius of aciion. 
What may substantiate this claim is that Iranian 
F-7s have been seen in ‘Q’ hangars on several 
occasions. IRIAF F-7s were used in their 
ground attack capacity in recent large-scale live- 
fire manoeuvres near the Afghan border. 

Units of the Nierooya Havaee Passdaran, or 
the Islamic Revolutionary Guards Air Arm, 
have on at least one occasion claimed to have 
absorbed the ex-Iraqi Su-25s into their forma- 
tions. Western sources think this is unlikely, as 


In addition to the Shabaviz-75 (right), IHSMC 
has also produced the Model 2061 (left), a copy of 
the Bell JetRanger. 





Illustrating the capabilities of the IHSMC, the 
company completely rebuilt this AH-1J Cobra 
from a written-off example. 











operating a force of seven aircraft is costly, 
unless more than seven Iraqi Su-25s escaped to 
Iran during operation Desert Storm, or the 
Iranians have managed to procure others from 
undisclosed sources. 


Future plans and developments 

The Iranian economy has failed to fully 
recover more than a decade after the end of 
Iran-Iraq war. In the absence of a credible 
industrial base and a more comprehensive fiscal 
policy, Iranian petrochemical products remain 
its biggest source of income. A glut in the 
world oil markets has meant, however, that 
petroleum production can no longer be a 
guarantee for future wealth and security. 

Iran is situated in one of the most volatile and 
dangerous regions in the world. It shares 
borders with Iraq and Turkey to the west, 
Afghanistan and Pakistan to the east and the 
newly independent Caucasian and Central 
Asian Republics to the north. The seemingly 
never-ending Arab-Israeli wars and disputes 
have de-stabilised the Middle East for decades, 
and fearful investors have gradually moved 
away. Iran has also been left to pay for the 
devastation caused by an Iraqi dictator’s army. 


Right: Iran received Kaman HH-43 Huskies from 
the US, and a handful are still operational. They 
are used for base rescue and fire-fighting duties. 
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These factors have led Iran to provide for its 
own urgent defence requirements through 
creation of an indigenous defence and aerospace 
industry. 

Providing the IRIAF with a new fighter has 
been one of the biggest challenges undertaken 
by the Iranian Aviation Industries. Project Oaj 
was approved by the Iranian government 12 
years ago in order to achieve self-sufficiency in 
production of a totally indigenous fighter/ 
ground attack aircraft in the F-5 class. The 
Azarakhsh (Lightning) is an aircraft of conven- 
tional design. It has a net weight of around 
8000 kg (17,600 Ib), and it is equipped with a 
phased-array radar of Iranian design offering a 
beyond visual range fire-control capability. It 
has a payload of 4000 kg (8,820 Ib) and is said 
to be highly capable. It resembles an F-5, but is 
around 10 per cent larger and has high over- 
the-shoulder air intakes. Extensive use of 
composite materials has been made in its 
construction, and it entered production in 
1998. There are no photographs available of the 
Azarakhsh, and the IRIAF is reluctant to release 
any further information at present. 

Iranian Aviation Industries is claimed to be at 
the design stage for a new fighter to enter 
service some time after 2010, but there is no 


independent confirmation of this claim as yet. It 
is not clear if Iranian Aviation Industries are 
serious about seeing the alleged F-14 Tomcat 
upgrade through to the end, but Iran has so far 
concentrated its upgrade projects on the hard- 
ware it is familiar with and that it found effec- 
tive during the war against Iraq. 


Defensive posture 

The last offensive war fought by the Iranian 
Armed Forces dates back to two hundred years 
ago, against Tsarist Russia. In strategic terms, 
Iran lacks all the motives that are often catalysts 
for foreign adventurism. It is rich in resources, 
its land mass will easily accommodate for its 
projected population growth and it has histori- 
cally been benevolent toward refugees seeking 
shelter on its soil. 

In keeping, the IRIAF maintains a defensive 
posture, despite counter claims by a generally 
hostile Western media. The service has 
refrained, for instance, from procuring long- 
range strategic bomber aircraft, despite fiscally 
attractive offers from various sources. The 
IRIAF, tasked with the defence of Iranian 
airspace, will naturally continue to improve its 
capabilities in order to keep up with current 
technologies and defence trends to preserve its 








Point defence for some air 
bases is provided by the 
Chengdu F-7N, 14 of which 
were bought from China. 
The F-7 is essentially a 
day-only fighter, but its 
rapid response time and 
excellent climb rate make 
it a valuable short-range 
interceptor. The aircraft in 
this photograph each carry 
a pair of PL-7 missiles, a 
Chinese copy of the 
MATRA Magic. 


state of readiness. Iranian aircrews continue to 
improve their skills at combining effectively 
with other elements of the Iranian Armed 
Forces, especially with the Iranian Navy and 
coastal defences in the Persian Gulf. 

Despite all the major advances mentioned, 
Iran still lacks effective fifth-generation fighters, 
and no amount of rebuilding and upgrading of 
its older hardware will truly be an answer for its 
longer-term requirements. It does not possess 
an effective AEW platform to combine its oper- 
ations as an air arm, its radar cover of Iranian 
territory contains large holes and it lacks an 
effective long-range air-to-air missile capability 
to deal with any adversary’s stand-off C’ 
platforms. The IRIAF’s ability for effective 21st 
century defence, where most projections seem 
to point to greater use of stealth technologies, is 
hampered by a further lack of long-range IR 
detection and early warning capability, although 
IR technology is widely available today. 
Kian-Noush 
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Above: The primary attack platform in the IRIAF 
is the Sukhoi Su-24MK. In addition to its 
overland commitments, the ‘Fencer’ is also used 
for maritime strike. 





Iranian ingenuity is not restricted to aircraft 
upgrades. Weaponry has been developed 
indigenously, such as the Sattar-1 (above), a 
laser-guided missile based on the Phoenix AAM, 
and the Sattar-2 (below), an extended-range LGB. 





Below: Armed with R-27 and R-73 missiles, the 
IRIAF’s MiG-29s are among the most potent 
fighters in the volatile Southwest Asia region. 





Mitsubishi F-2 


21st Century JASDF fighter-support 


he Japanese military must tread a 

cautious line between providing a robust 

national defence and keeping a low 
profile to avoid any appearance of militarism. 
Japan’s defence forces are pointedly titled as ‘Self 
Defence Forces’ and are constitutionally barred 
from undertaking any military operations 
beyond Japan’s borders. A vocal and powerful 
anti-military lobby also exists within the nation, 
and this makes all matters of military procure- 
ment or development highly sensitive. 

The minimum peacetime force structure of 
Japan’s military is clearly defined by the Boei- 
keikaku no Taiko (National Defence 
Programme Outline), which was drawn up on 
29 October 1976 and reviewed on 28 
November 1995. In this Boei-keikaku no 
Taiko, the Koku Jieitai (Japan Air Self Defence 
Force, or JASDF) is authorised to have 10 dedi- 
cated interceptor fighter squadrons (to be cut to 
nine by March 2001 as a result of the 1995 
review) and three ‘fighter support’ squadrons. 
‘Fighter support’ aircraft (Sien Sento-ki in 
Japanese) is the politically correct label that 
actually means attack warplane, and the term’s 
use reflects the Japanese political sensibilities that 
wholly preclude the use of any terms such as 
‘attack warplane’ or ‘fighter-bomber’. 

The first modern JASDF fighter of the period 
after World War II and the revival of Japanese 
military forces from 1951 was the North 
American F-86F Sabre. Some 180 F-86F 
warplanes were acquired from the US Air 
Force, and a further 300 aircraft of the same 
type were produced in Japan under licence by 
Mitsubishi Heavy Industries (MHI) in the 
period between December 1955 and 1961. In 
1962, the Lockheed F-104J/DJ was introduced 
as an interceptor and totals of 210 single-seat 
F-104J and 20 twin-seat F-104DJ machines 
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were delivered by 1967, replacing all F-86F 
aircraft in the fighter role. Hot on the heels of 
the last Starfighter delivery, the first McDonnell 
Douglas F-4EJ was introduced as Japan’s new 
interceptor fighter in 1971. These speedy acqui- 
sitions meant that large numbers of perfectly 
serviceable F-86F aircraft were available but no 
longer needed for front-line duties, so new roles 
for these surplus aircraft were conceived in the 
late 1960s. 

Although ground attack training had been 
conducted during the 1960s by F-86F aircraft, 
the ‘fighter support’ role was first officially 
allocated to three of the seven F-86F squadrons 
in the early 1970s. Dai 3, 6 and 7 Hiko-tai (3rd, 
6th and 7th Squadrons) were named as the 
JASDP’s ‘fighter support’ squadrons. After Dai 7 
Hiko-tai changed its role to conversion training 
on 23 August 1973, Dai 8 Hiko-tai (8th 
Squadron) took its place. 


Licensed production 

Japan’s aircraft manufacturing industries were 
re-established from 1952. These companies’ 
capabilities grew rapidly, largely through the 
experience of licensed production, and as a 
result the development of Japan’s first indige- 
nous jet trainer, the Fuji T-1, soon followed 
from 1955 with the prototype making its first 
flight on 16 January 1958. In 1957 the 
programme to develop Japan’s first commercial 
transport aircraft was launched, resulting in the 
NAMC YS-11 which flew for the first time on 
30 August 1962. Then, in 1966, there began 
work on the development of Japan’s first 
military jet transport, the Kawasaki C-1 that 
made its first flight on 12 November 1969. 

These rapid steps in technology development 
paved the way for Japan’s first supersonic 
aircraft. The Boei-cho (Japan Defence Agency, 





or JDA) established a requirement for a super- 
sonic advanced jet trainer in the mid-1960s. 
One big problem affecting this programme was 
the modest number of production aircraft 
required, since Japan could not export such 
‘military equipment’ and the national market 
was obviously limited, and this meant a very 
high unit cost. Some groups protested this price 
and pointed out that buying the Northrop 
T-38A Talon would be far more straightforward 
and affordable. The solution adopted by the 
JDA was to increase the production total by 
urging the development of a single-seat version 
to equip the ‘fighter support’ units in succession 
to the F-86F. This was the beginning of 
programme for the closely related T-2 and F-1 
aircraft, whose development was initiated in 
1967 with MHI as the prime contractor. 

The first of four XT-2 prototypes (serial 
19-5101) was rolled out on 28 April 1971 and 
flew for the first time on 20 July 1971. 
Deliveries to the first training unit (Dai 4 Koku- 
dan, or 4th Air Wing, located at Matsushima 
Air Base) began on 31 March 1975. The sixth 
and seventh T-2 aircraft were converted to 
become the first two prototypes of the F-1 
between 1974 and 1975. These machines had 
the designation FS-T2 Kai (modification), and 
the seventh T-2 made its first flight as an PS-T2 
Kai (59-5106) on 3 June 1975, followed by the 
second FS-T2 Kai (59-5107) on 17 June 1975. 
As all basic flight tests had been completed by 
the T-2, the test period for the FS-T2 Kai 
aircraft was relatively short and the first produc- 
tion contract was awarded in FY1975. 

The first production F-1 (70-8201) was rolled 
out on 25 February 1977 and flew for the first 
time on 16 June of the same year. Delivery to 
the first F-1 operating unit, Dai 3 Hiko-tai/ 
Dai 81 Koku-tai (3rd Squadron/81st Air Group) 
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at Misawa AB began on 26 September 1977. 
On 31 March 1978, Dai 3 Hiko-tai completed 
its conversion from the F-86F to the F-1 and 
Dai 81 Koku-tai became part of Dai 3 Koku- 
dan (3rd Air Wing). Three operational 
F-1 squadrons were formed. Apart from Dai 3 
Hiko-tai, Dai 8 Hiko-tai (also part of Dai 3 
Koku-dan at Misawa AB) finished its conver- 
sion from the F-86F on 29 February 1980 and 
Dai 6 Hiko-tai/Dai 8 Koku-dan (6th 
Squadron/8th Air Wing) followed on 28 
February 1981. At first, the planned production 
of the F-1 was set at 126 aircraft to form four 
squadrons. When the Boei-keikaku no Taiko 
was settled in 1976, however, the number of 
‘fighter support’ squadrons was limited to just 
three and production was accordingly trimmed 
to 100 aircraft. Moreover, it was already clear 
that the JASDF needed to acquire a more 
capable aircraft for dedicated ‘fighter support’ 
duties, so in the event production of the F-1 
was limited to a mere 77 aircraft. Production 
ceased in January 1987 and the final F-1 (80- 
8277) was delivered to the JASDF on 9 March 
1987. 

Only three years after the F-1’s service debut, 
consideration of a successor started. The JDA’s 
56 Chuki Gyomu Mitsumori (FY1981 Mid- 


term Defence Programme), announced on 23 


| July 1982, incorporated the requirement for a 


new ‘fighter support’ warplane. This mid-term 
defence programme, covering the period 
FY1983 to FY1987, stated that only 24 new 
‘fighter support’ warplanes might be needed 
before the end of the programme period to 


The first prototype taxis in at Komaki, streaming 
its brake chute from the housing at the base of 
the fin. Aircraft No. 1 featured an extended nose 
boom mounting sensitive air data sensors for 
test purposes. 


supplement the existing force of 77 F-1 
machines. However, this small and seemingly 
straightforward requirement was the origin of 
Jiki Sien Sento-ki (Next Fighter Support 
Aircraft, or FS-X) programme. 

Soon after the issue of the 1982 requirement, 
a structural review of the F-1’s airframe fatigue 
life led to the ASIP (Aircraft Structural Integrity 
Programme) upgrade that was applied to the 
entire F-1 fleet. This extension of the F-1’s 
service career delayed the type’s proposed 
retirement until 1994 at the earliest. As a result, 
and despite the fact that the number of available 
F-1 warplanes was still deemed insufficient, the 
decision to allocate funding to the FS-X 
programme was delayed by five years. For this 
reason, the JDA contacted several foreign 
aircraft manufacturers about the possibility of 
supplying existing types to fulfil the FS-X 
requirement — a faster and more affordable 
route. In December 1984 the JDA next 
approached the Japanese industry about the 
potential of indigenous development and 
received a favourable response by 17 September 
1985. As a result four aircraft were nominated as 
possible candidates — an indigenous develop- 
ment, the General Dynamics (now Lockheed 
Martin) F-16 Fighting Falcon, the McDonnell 
Douglas (now Boeing) F/A-18 Hornet and the 
Panavia Tornado IDS. 

On 11 October 1985 the JDA decided to 
submit a questionnaire to the three foreign 
manufacturers. This questionnaire covered 
several areas including the development 
concept, general performance, weapon loads 
and systems, price and modifications required to 
meet JASDF operational requirements, which 
included the addition of a Japanese datalink 


Mitsubishi F-2 





Early flight tests were undertaken from 
Mitsubishi’s main facility at Komaki (Nagoya). In 
addition to the four flying prototypes, a static 
test airframe and fatigue test specimen were also 
constructed. When the aircraft first flew, it was 
still designated FS-X. 


system and carriage of the ASM-1 anti-ship 
missile. Detailed questions relating to potential 
for licensed production were also included. The 
questionnaire was issued on 22 November 1985 
and closing date for responses was the end of 
January 1986. Despite having little more than 
two months to plan their responses, all three 
companies replied in time. 


Programme specification 


The search for a future aircraft went hand-in- 
hand with the development of the JASDF’s 
operational specification. The basic require- 
ments for the FS-X emerged gradually, but 
encompassed the following points: the 
maximum load of anti-ship missiles must be 
four; the aircraft had to be able to carry between 
two and four short-range AAMs; the aircraft 
must be capable of carrying between two and 
four medium-range AAMs, although not neces- 
sarily simultaneously with the anti-ship missiles; 
the aircraft must have an all-weather operational 
capability and highly advanced electronic 
warfare systems; and the aircraft must possess a 
minimum combat radius of 450 nm (518 miles; 
834 km) in the anti-ship role. 

After the receiving and reviewing the 
responses from the foreign manufacturers, the 
JDA found that no existing aircraft satisfied all of 
its FS-X requirements. The F-16, for example, 
could not carry four AShMs and there were 
potential integration problems between the 





Above: This rear view of No. 1 highlights the 
small airbrakes on either side of the jetpipe, and 
the brake chute in its fin-base housing. The EW 
suite is of Japanese origin, and has several rear- 
facing antennas. 





weapon, its pylon and the wing leading-edge 
flaps. The F/A-18 could carry four AShMs but 
its effective combat radius was only about 180 
nm (207 miles; 334 km) and even with the 
number of AShMs reduced to two, the Hornet’s 
range increased to only 330-340 nm (287-392 
miles; 461-630 km), which was still short of 
requirement. The Tornado IDS could not carry 
a medium-range AAM. The requirements for 
the FS-X were set at a very high level, one for 
which no other operator had obviously felt the 
need — and it was clear that the terms of the 
specification were intended to disqualify foreign 
bids from the start. 


Political programme 

The JDA announced that only an indige- 
nously developed aircraft could possibly satisfy 
all the FS-X requirements and that it would 
proceed with such a programme. Not only did 
the three rejected foreign manufacturers protest 
this decision, but their respective governments 
(the USA for the first two and a combination of 
the UK, West Germany and Italy for the last) 
complained strongly at a high level. The thrust 
of the manufacturers’ arguments was that it was 
neither fair nor possible to compare existing 
aircraft with a paper design. The government 
protests pointed to the large trade imbalances 
between their economies and that of Japan. 
From this moment onwards, the FS-X acquisi- 
tion programme became highly politicised. 
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Below: Still wearing its initial serial, the first 
aircraft is seen with all 11 stores stations fitted, 
including the little-seen Stations 2 and 10. These 
are immediately inboard of the wingtips, and 
here carry AIM-7 Sparrows. 


In April 1986 the JDA reissued its question- 
naire to all three companies, asking for possible 
variants that would be compliant with the FS-X 
requirement. The answers were returned by 
July and the three manufacturers offered several 
modified variants. One of General Dynamics’ 
proposals was based on the F-16XL, while 
McDonnell Douglas offered a substantial 
upgrade/modification to the F/A-18. Panavia 
proposed a Tornado J variant based on the 
Tornado ADV airframe incorporating the 
Tornado IDS’s anti-ship capabilities. In political 
terms, however, the USA had the bigger guns 
and a co-development with US industry, using 
a version of an existing American aircraft, soon 
became the ‘favoured’ option. The JDA then 
sent a research team to the USA to examine the 
possibilities. 

By June 1987 the JDA’s public stance was 
that the FS-X might still be either an indigenous 
development or a co-development of an 
existing foreign aircraft. However, the Tornado 
was dropped from the list of candidates as the 
Japanese government said it was ‘impossible for 
a co-development with European industries to 
be compatible with Japan’s national security 
policies’. The poténtial co-development aircraft 
were to be the F-16, F/A-18 and McDonnell 
Douglas F-15 Eagle, the last of these being 
nominated in place of the Tornado, but the 
F/A-18 was soon dropped due to the high 
development cost of the modified version 


required. On 11 September 1987 three options 
for the FS-X programme were settled — an 
indigenous aircraft, or a co-development, or a 
modification of the F-16 or F-15. 

On 21 October 1987 the final decision 
emerged. The FS-X would be a developed 
version of the F-16C/D, with modifications and 
production conducted by Japan and the USA in 
partnership. No one was in any doubt that this 
decision followed intense pressure from the US 
government. This report was authorised by the 
Security Council of Japan on 23 October 1987, 
and the FS-X programme was officially 
launched. 


Building on Agile Falcon 

In 1986 General Dynamics had begun work 
on a growth version of the F-16 called the Agile 
Falcon. This was essentially an F-16C Block 40 
single-seat fighter with a wing increased in area 
by 25 per cent and built from composites to 
minimise any weight increase, and with the 
combination of a revised flight-control system 
and larger control surfaces to help remove the 
fighter’s limitations. This work provided the 
baseline for the version offered to Japan. The 
final FS-X configuration report, for what 
Japanese sources termed the ‘F-16 Mod’, 
included the following changes to the basic 
Block 40 aircraft: a slightly stretched fuselage, 
two canard fins beneath the air intake, a 
redesigned radome, incorporation of advanced 
avionics (including an active phased-array radar, 
mission computer, INS and integrated 
electronic warfare system), a strengthened 
canopy, a wing of greater area and of one-piece 
composite construction, radar absorbent mate- 
rials on the wing’s leading edges, advanced 
composite materials and advanced structural 
technologies in the fuselage and tail, addition of 
a drag chute, and a powerplant based on one of 
those specified as the F-16’s Improved 
Performance Engine (IPE). Typical weapons 
loads for the SCR (Support Combat Role) 
included four AShMs, or six 500-Ib (227-kg) 
PGMs (Precision-Guided Munitions) or 12 
500-lb (227-kg) bombs as well as two short- 
range AAMs for self defence; or for the AACR 
(Air-to-Air Combat Role) four medium-range 
AAMs and two or four short/medium-range 
AAMs. The two basic models that would be 
developed were a single-seat fighter and two- 
seat conversion trainer. 

MHI was named as the prime contractor to 
manage the FS-X development and production 
programmes, although Japan’s two other main 
aerospace manufacturers (Fuji Heavy Industries 
and Kawasaki Heavy Industries) would be 
involved as subcontractors in the development, 
design and production process. Following the 
stated aims of co-development and co-produc- 
tion, the USA requested at least a 40 per cent of 
work share for American manufacturers. The 
division of cost workshare was settled at 60 per 
cent for Japan and 40 per cent for the USA. 

Mitsubishi is responsible for the construction 
of the front fuselage and all FS-X final assembly, 
while Kawasaki supplies the centre fuselage, 
landing gear doors and engine access doors, and 
Fuji is responsible for the radome, air intake, 
starboard wing (with the exception of the 
leading-edge flaps), wing root fairings, starboard 
wing flaperon, vertical tail surface and hori- 
zontal tail surface. General Dynamics (now 


This head-on view of the first XF-2A highlights 
the considerably larger wing of the F-2 when 
compared with the F-16. This extra area converts 
into a significant range/load increase, but has 
caused flutter and wing-crack problems. 


Lockheed Martin Tactical Aircraft Systems, or 
LMTAS) was allocated the port wing with the 
exception of the flaperon, starboard wing 
leading-edge flaps, and rear fuselage. 

Engine selection would be made from the 
two obvious IPE candidates already up and 
running on the F-16 — the Pratt & Whitney 
F100-PW-229 and the General Electric F110- 
GE-129. Detailed evaluations of the two 
engines began in June 1990, and the F110-GE- 
129 was selected on 21 December 1990. The 
F110 has also been the overwhelming choice 
among export customers of the F-16 versions 
for which it is available. One important change 
announced on 11 December 1991 was the dele- 
tion of the canard fins from the final design. 
The canards had been intended to provide 
Direct Side-Force Control (DSFC) as a direct 
result of research with the Mitsubishi T-2CCV 
(Control Configured Vehicle) test bed, but 
DSFC could also be achieved by Manoeuvre 
Enhancement (ME) and De-coupled yaw (Dy) 
modes. Deleting the canard fins also helped to 
reduce weight and aerodynamic drag. 

Design work on the ‘F-16 Mod FS-X’ was 
started in April 1988, and construction of a full- 
scale mock-up began in FY1990, On 19 June 
1992 the mock-up was revealed to the press at 
MHI’s Komaki Minami factory. The mock-up 
was used to confirm the suitability and adapt- 
ability of the basic design, and to pass review by 
the Gijutu Kenkyu Honbu (Technical Research 
and Development Institute, or TRDI) on 15 
May 1992. The TRDI, the JDA’s test agency, 
approved the design, and industry then received 
authorisation to begin prototype manufacture. 

An initial development budget of JYE 
16.65096 billion ($88.758 million) was allocated 
to the FS-X in FY1988 funding. Subsequently 
about JYE 135.6 billion ($11.3 billion) was 
allocated through to FY1991. Approximately 
JYE 75.75 billion ($63.125 million) was allo- 
cated in the FY1992 budget, this to include 
construction of the first flying prototype. 
Another JYE 164.89 billion ($1.37 billion) was 


On transfer to the ATDW, the F-2s adopted full 
JASDF serials, 63-0001 becoming 63-8501, Here it 
takes off with four dummy ASM-2s, which are 
painted in red/yellow checks to facilitate 
tracking during launch tests. 




















authorised in FY1995 to build three flying 
prototypes and two ground test airframes. That 
year’s budget also included funding for the first 
prototype’s engine and the prototyping of the 
integrated electronic warfare system and 
fire-control radar. 


FS-X gets airborne 

The first of four F-16 Mod FS-X flying 
prototypes (63-0001) was rolled out on 12 
January 1995 at Komaki Minami and flew for 
the first time on 7 July 1995 at Komaki airfield 
(Nagoya International Airport). This aircraft was 
delivered to the JDA after a series of company 
test flights and associated ground tests on 22 
March 1996, and was handed over to the TRDI 
soon after this. It was at this stage that the 
official designation for the FS-X was announced 
as being F-2, and more specifically F-2A for the 
single-seater and F-2B for the two-seater. The 
four prototype aircraft were two XF-2A single- 
seaters and two XF-2B two-seaters. The maiden 
flight and hand-over dates of the last three XF-2 
aircraft were as follows: XF-2A (63-0002) first 
flight on 13 December 1995 and delivery on 26 
April 1997; XF-2B (63-0003) first flight on 18 
April 1996 and delivery on 9 August 1997; and 
XF-2B (63-0004) first flight on 24 May 1996 
and delivery on 20 September 1997. 

The four prototype aircraft were each 
assigned specific test objectives: the first XF-2A 
was allocated to flight performance, flight 
characteristics, flutter and engine system testing; 
the second XF-2A was used for flight character- 
istics, flight load, electronic warfare system, 
mission adaptability and system functions 
testing; the first XF-2B was employed on flight 
performance, flutter, spin, mission adaptability, 
system functions and CNI (Communications/ 
Navigation/Identification) equipment testing; 
and the fourth XF-2B was entrusted with gun 
firing, weapons trials, drop and delivery of 
external equipment, fire-control system, system 
functions and mission adaptability testing. The 


third aircraft was completed with a strengthened 
tail structure to cope with the loads imposed by 
the spin recovery chute, and as test machines all 
the aircraft sported a red-and-white colour 
scheme in an asymmetric pattern (applied top 
and bottom, port and starboard) designed for 
clarity and identification. The rear seat of the 
fourth aircraft is filled with calibration equip- 
ment, so it can operate only as a single-seater. 

The XF-2’s 1,000-sortie flight test 
programme was divided into four phases. Phase 
One was intended to confirm basic flight and 
handling characteristics, and began in the fourth 
quarter of FY1995 and had been virtually 
completed by the third quarter of FY1996. 
Phase Two was devoted to systems function 
tests and expansion of the flight envelope and 
aircraft configurations, including the carriage of 
external stores: this phase began in the fourth 
quarter of FY1996 and ran through to the third 
quarter of FY1997. Phase Three was dedicated 
largely to mission adaptability trials, including 
gun firing and other weapons testing: it began 
late in the third quarter of FY1997 and finished 
early in the second quarter of FY1998. Phase 
Four was given over to the final acceptance 
tests, which were to have been undertaken 
between the second quarter of FY1998 and the 
end of FY1998 (March 1999). 

On 28 July 1998 the JDA confirmed that 
some wing flutter and cracking problems had 
been discovered during flight tests during May, 
however, and this body therefore decided to 
extend the overall flight test programme, with 
all four XF-2 machines, to December 1999. 
The JDA announced that “the possibilities of 
flutter had been found in computer-aided 
analysis, based on ground tests”. It also noted 
the need for an improvement in roll characteris- 
tics under certain conditions, reinforcement 
around the aileron connections, and rectification 
of a “functional error” with the electrical gener- 
ator sensor in the battery and of a fault in the 
auxiliary generator. These demanded a nine- 
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month extension of the flight test programme. 

The wing cracks were discovered on one of 
the two static airframes, which are undergoing 
6,000 hours of fatigue and structural tests at 
TRDI’s Tachikawa facility. The flutter 
problems emerged when the aircraft was loaded 
for its heavy anti-ship configuration with four 
ASM-1 missiles. The wing design, which uses 
co-cured carbonfibre composites developed by 
MHI, will have to be reinforced to cope with 
heavier loads and high-g manoeuvring. 

All flight test activities conducted on behalf of 
the JDA are the responsibility of two agencies. 
The technical testing, which is generally 
concentrated in the first half of any test 
programme, is conducted by the TRDI, 
although all its pilots are JASDF personnel. 
Subsequent operational testing is undertaken by 
the JASDF’s Hiko Kaihatsu Jikken-dan (Air 
Test and Development Wing, or ATDW) at 
Gifu AB. Aircraft are first assigned to the TRDI 
and switch ownership as the test programmes 
progress. In the case of the XF-2 this occurred 
on 1 December 1997, when the serial numbers 
of all four XF-2 machines were changed from 
the TRDI style to the JASDF system, as follows: 
the first XF-2A changed from 63-0001 to 
63-8501, the second, XF-2A from 63-0002 to 
63-8502, the first XF-2B from 63-0003 to 
63-8101 and the second XF-2B from 63-0004 
to 63-8102. All production examples of the 
F-2A have been allocated serials in the ‘8500’ 
series (displayed as the last three digits in the 
overall serial), while all F-2B aircraft will be 
numbered in the 8100’ sequence. 


Lengthened fuselage 

The fuselage cross-section of the F-2 is 
basically the same as that of the F-16, but the 
need for greater volume to accommodate addi- 
tional fuel cells and the larger avionics bay led to 
a slight lengthening in the mid-fuselage section. 
The wing of the F-2 was a complete redesign, 
and is about 25 per cent larger than that of the 
F-16: the F-2’s total wing area is 34.84 m?* 
(114.305 sq ft) by comparison with the F-16’s 
figure of 27.87 m?’ (300.0 sq ft), and its span is 
increased from the F-16’s figure of 9.45 m (31 ft 
0 in) to 11.13 m (36 ft 6% in), both these sets of 
figures including the tip-mounted AAM 
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ASM-2 anti-ship missile 


Although of similar basic shape to the ASM-1, the ASM-2 is a considerably enhanced weapon, and can be 
recognised by the small inlet beneath the centre wings for the turbojet engine. The ASM-2 also has a glazed, as 
opposed to dielectric, seeker head. This characterises the change from active radar to infra-red guidance in the 
terminal phase, adopted to overcome the use of rapid-blooming chaff and other countermeasures employed by 
ships against radar-guided anti-ship missiles. Other changes are less obvious, and remain classified. The active- 
radar, rocket-propelled ASM-1 remains an option for the F-2. The aircraft has two dedicated radar/weapon 
system modes for AShM launch, consisting of pre-planned and visual launch modes. The aircraft downloads the 
position of the target vessel into the missile’s inertial guidance system prior to firing, allowing the missile to fly 
towards its target autonomously and covertly until a pre-planned pop-up manoeuvre allows either its radar 











launchers. These changes were needed to satisfy 
the weapon load requirement, and there are six 
hardpoints under each half of the wing as well as 
an AAM launcher at each tip. The wing has a 
leading-edge sweep angle of 33° 12’ with an 
incidence of 2° 30’ but no dihedral, and the 
wing’s aspect ratio is 3.35, its taper ratio 0.225 
and its thickness ratio 4.3 per cent. The general 
planform of wing is similar to that of the F-16, 
but has a slightly forward-swept trailing edge. 
Like the F-16, the F-2 has full-span flaps on the 
leading edges and flaperons on the trailing 
edges, both sets of surfaces having greater area 
than their equivalents on the F-16. 

The horizontal tail surface is also enlarged by 
about 20 per cent by comparison with that of 
the F-16. The total area of the two halves of 
this all-moving surface is increased from the 
F-16C’s figure of 5.92 m* (63.70 sq ft) to 7.05 
m? (75.89 sq ft), this increase being required to 
provide a larger tail arm moment as a means of 
counteracting the effects of the fuselage stretch 
and the enlarged wing. The planform of the 
horizontal stabiliser is the same as that intro- 
duced on the F-16A Block 15 variant, and the 
surfaces are swept at 35° on their leading edges. 
The surfaces have 8° of anhedral, their aspect 
ratio is 2.25, and their taper ratio 0.464. 

The vertical tail surface is identical to that of 
the F-16C but incorporates a drag chute 
housing in the rear section of its long-chord 
root section connecting the upper part of the 
rear fuselage with the fin proper. The fin’s 
leading-edge sweep angle is 47.5°, and the 
surface’s aspect ratio is 1.29 and its taper ratio 
0.437. The F-2 has two ventral fins of GRP 
construction under the rear fuselage: each fin 
has a span of 0.699 m (2 ft 3% in) and an area of 
0.75 m? (8.07 sq ft). The ventral fins have a 
leading-edge sweep angle of 30° and are canted 
15° outward, and these surfaces’ aspect ratio is 
0.65 and taper ratio 0.653. 

The cockpit of F-2 uses the latest display 
technology and features a HUD (Head-Up 
Display, three MFDs (Multi-Function Displays) 
and one UFC (Up-Front Control) in the main 
instrument panel. The control stick is located on 
the right-hand console, just as on the F-16, with 
the throttle on the left-side console. 

The wide-angle, high-brightness Shimadzu 
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holographic HUD system consists of a DU 
(Display Unit), EU (Electronics Unit) and 
HUD remote control panel. The HUD 
provides not only basic flight information but 
also intercept information, target information, 
weapons delivery information and all other data 
required during the terminal attack phase. The 
pilot’s field of view is over 20° in elevation and 
30° in azimuth. The EU system, with symbol 
generator, controls the DU and has the 
following features: an LCOS (Lead-Computing 
Optical Sight) control computing function for 
air-to-air gunnery, a back-up AAM control 
computing function (only for short-range 
weapons), a missile seeker control function 
(only for short-range AAMs), ILS (Instrument 
Landing System) display function, and a canopy 
optical distortion compensation calculation 
function. An HQDT (Handling Quality During 
Tracking) function may also be added following 
flight test experience, and such a mode would 
generate simulated targets on the HUD for 
training purposes. 


Display systems 

The three Yokogawa MFDs are two 102 x 
102-mm (4 x 4-in) units and one 127 x 127- 
mm (5 x 5-in) unit in the main instrument 
panel. All are colour liquid crystal displays and 
all display formats are interchangeable among 
the three screens. The warm-up time for the 
displays is currently less than 2 minutes, and the 
MFD system is driven by two PDGs 
(Programmable Display Generators). There are 
11 display formats for the MFDs, and optronic 
sensor formats (FLIR and IRST) will be added 
in the future. The current display modes are 
SMS (Stores Management System), FCR (Fire- 
Control Radar), MAP (Map), EW (Electronic 
Warfare), ADI (Attitude Director Indicator), 
HSI (Horizontal Situation Indicator), DTE 
(Data Transfer Equipment), FLCS (Flight 
Control System) computer maintenance data, 
TEST (warning test), CLST (automated check 
list) and NOTE (flight plan). 

There is a small stand-by colour display 
beneath the left-hand MFD, and this is used for 


Both of the XF-2As are seen at Matsushima Air 
Base during crosswind trials, undertaken ina 
variety of weapons configurations. The original 
FS-X design had large sideforce generator 
surfaces under the intakes, but they were deleted. 


flight information display. This unit is also of 
the liquid crystal type, measuring 60 x 92 mm 
(2.36 x 3.62 in), and displays air speed, Mach 
number, barometric altitude, magnetic heading, 
pitch and roll information, g level, turn ratio, 
sideslip, angle of attack, vertical speed and trim 
amount. The following standard instruments are 
provided on the main instrument panel: engine 
oil temperature, engine nozzle position, engine 
rpm, engine turbine inlet temperature, fuel 
flow, fuel quantity, clock, stand-by attitude, 
stand-by compass, angle of attack index, acceler- 
ation, hydraulic pressure, EPU (Emergency 
Power Unit) fuel quantity, and cockpit pressuri- 
sation altitude. 

The UFC, which is located just beneath the 
HUD, consists of an ICP (Integrated Control 
Panel), EXDEEU (Expanded Capability Data 
Entry Electronics Unit), PFLD (Pilot Fault List 
Display) that displays warning and fault informa- 
tion, and PFLD power supply. This UFC is 
used mainly for CNI functions. The ICP 
controls the selection of combat autopilot mode 
(A/A or A/G), screen selection and data entry 
for CNI equipment, brightness and contrast for 
the HUD and controls the CNI data. The ICP 
has a monochrome display which can display up 
to four lines of text (with 20 characters in each 
line). The PFLD displays warning and fault 
information for the flight-control system, engine 
and avionics system, and also displays informa- 
tion on the stores configuration. This LED 
(Light Emitting Diode) can display up to five 
lines with a maximum of 25 letters in each line. 

The displays and instruments in the rear 
cockpit of the F-2B are almost identical to those 
for the front seat except for the omission of the 


The No. 2 XF-2A carries AAM-3 missiles on the 
wingtips (Stations 1 and 11). This weapon is the 
replacement for the AIM-9L in JASDF service, and 
is based on the Sidewinder body with new high- 
agility fins and smaller rear wings. 


HUD and ICP. All display modes are identical. 

The control stick and throttle lever offer 
complete HOTAS (Hands On Throttle And 
Stick) operation. The target management 
switch, weapons release switch, trim knob, 
display management button, missile step switch, 
trigger, pinkie button and paddle are mounted 
on the control stick. The radar antenna eleva- 
tion controller, Dy mode selector switch, ECM 
switch, manual ranging button, communication 
switch, speed brake operating switch, dog fight 
mode button and cursor control button are all 
mounted on the throttle. Each member of the 
crew is seated on an ACES II zero/zero ejection 
seat. A primary canopy jettison system is fitted 
with through-the-canopy ejection used as a 
back-up. The cockpit ECS (Environmental 
Control System) uses engine bleed air to drive 
the air conditioning and pressurisation. Crew 
oxygen is provided by an OBOGS (On-Board 
Oxygen Generating System). 

The F-2’s navigation system consists of an 
IRS (Inertial Reference System), map gener- 
ator, ADSS (Air Data Sensor System), TACAN, 
VOR/ILS and radar altimeter. The IRS 
measures the acceleration and angle rate from 
aircraft movement, and from this outputs speed, 
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attitude rate, heading, position and altitude. It 
uses a ring laser gyro and strap-down INS for 
precise position calculation and rapid alignment 
time. The details of this IRS are not publicly 
available but the ring laser gyro AHRS 
(Attitude Heading Reference System) on the 
Kawasaki T-4 trainer has an alignment time of 1 
minute 30 seconds in rapid alignment and 3 
minutes in normal operation under static condi- 
tions. The IRS of the F-2 will certainly have 
the same or better alignment time than the 
T-4’s AHRS. One unofficial source has put the 
specified error margin for the F-2’s IRS at less 
than 0.8 nm (0.92 miles; 1.48 km) per flying 
hour. 


Moving map display 

A digital map generator consists of computing 
equipment, picture generator and map data 
memory. The generated map image is presented 
on a cockpit MFD. The basic display mode 
features a flat ‘paper’ map with simulated 3D 
display. The main display mode shows an 
aircraft symbol, altitude warning display, 
waypoint steer point, flight planned path, user- 
defined en route symbols and terrain elevation 
lines. The ADSS comprises an MADC 











(Multiple Air Data Computer), total pressure 
and static pressure sensor, angle of attack sensor, 
sideslip sensor, total temperature sensor and 
probe heater monitor. The MADC outputs 
barometric altitude, calibrated air speed, Mach 
number and true outside temperature by 
combining the data from various sensors. The 
TACAN, VOR/SJ/ILS and radar altimeter are all 
standard equipment. With the radar altimeter, 
altitude measurement coverage is possible from 
0 to 5,000 ft (0 to 1525 m) and the error range 
is less than +/-2 per cent, and the system can 
continue to function at 60° roll and +/-30° 
pitch. 

The all-important FCS (Fire-Control System) 
of the F-2 consists of an MC (Mission 
Computer), SMS (Stores Management Set) and 
FCR (Fire-Control Radar). The MC has eight 
main functions comprising fire control, self 
defence, intercept course computing, navigation 
calculation, EMI (Electro-Magnetic Interfer- 
ence) avoidance, databus control, fault moni- 
toring, and system control. The fire-control 
function has three primary features, namely 
threat identification through radar and other 
sensors, launch control for AAMs, and launch 
and fire-control computing for anti-ship 
missiles, bombs, rockets and the gun. When 
introduced, the integrated self-defence system 
will determine the threat level, decide on the 
priority target for ECM and control the appro- 
priate ECM systems, and stop onboard systems 
from emitting for a ‘radiation silent’ mode as 
determined by the pilot. The intercept 
computing function displays a course to target 
based on data from the FCR or BADGE (Base 
Air Defence Ground Environment) system, 
transmitted via datalink. The navigation system 
has two main abilities, namely the calculation of 
flight path data, air speed, and altitude to selected 
waypoints based on flight information from the 
IRS, and the calculation of IRS position error 
using known terrain reference points obtained 
by the FCR or other sensors. The EMI avoid- 
ance function determines the priority of specific 
frequency usage by the FCR and EW system to 
eliminate the problem of one hindering the 
operation of the other. 

The SMS is built around an SMC (Stores 
Management Computer) and RIUs (Remote 
Interface Units) at the hardpoints — as in the 
F-16 — providing wide compatibility with a 
range of stores configurations. Each RIU 
consists of three sub-units, namely an MRIU 
(Missile RIU), SIU (Store Interface Unit) and 
J/R RIU (Jettison/Release RIU). The SMS 
handles the following functions: stores inventory 
loading and updating, hung store determination, 
store configuration (weight and drag calcula- 
tion), store type and station selection, store/gun 
conditioning, store/gun status determination, 
store/gun release/fire sequencing, emergency 
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jettison control (simultaneous jettison control of 
stores under bomb ejector unit at stations 3-9 
without arming), selective/combat jettison 
control (selective/combat jettison control of 
stores under bomb ejector unit at stations 3-9 
and short-range AAMs without arming), back- 
up databus control and fault monitoring, stores 
system Built-In Test (power-on BIT, contin- 
uous BIT and initiate BIT). The SMS is 
compatible with the following stores: ASM-1 
and ASM-2 AShMs, AIM-7F and AIM-7M 
Plus medium-range AAMs, AIM-9L and AAM- 
3 Plus short-range AAMs and launchers, 500-Ib 
(227-kg) PGM and Mk 82 LDGP (Low-Drag 
General-Purpose) bombs plus their associated 
TERs (Triple Ejector Racks), JLUAU-3 and 
RL-4 rocket launchers, CBU-87/B cluster 
bomb through interface with a bomb ejector 
unit, 1,000-lb (454-kg) GP bomb through 
interface with a bomb ejector unit, and 600- or 
300-US gal (500- or 250-Imp gal; 2271- or 
1136-litre) drop tank through interface with a 
bomb ejector unit. 


State-of-the-art radar 

The F-2’s FCR is the first active phased-array 
radar built in Japan, and is a product of the 
Mitsubishi Electric Co. The antenna of this 
radar consists of large number of electronic 
transmit/receive modules which operate and 
alternate at rapid intervals and do away with the 
need to scan the antenna dish mechanically. 
Direction of the radiation beam from each 
module is controlled by computer making it 
possible to scan a wider area at higher speed. 
This improves detection*of fast-moving targets 
and provides heading and speed information 
very quickly. TWS (Track While Scan), multi- 
target track and engage, and look down/shoot 
down modes are all available. The range capa- 
bilities of this radar are classified, but it is 


Two views show the second XF-2A in clean 
(below) and anti-ship (left) configurations. The 
aircraft first flew (as 63-0002) on 13 December 
1995 and lacks the air data test probe of the first 
aircraft. Visible in the head-on view are the five 
antennas ahead of the cockpit for the IFF system, 
and the wide-angle single-glass Shimadzu head- 
up display. 


believed to have a detection range against a 
large target (radar cross section of 5000 m’ 
[53,820 sq ft], such as a ship) of about 100 nm 
(115 miles; 185 km) and for small airborne 
targets (radar cross section 5 m* [54 sq ft], such 
as non-stealth fighter) detection range is around 
35 nm (40 miles; 65 km) in a look-down 
engagement. The radar is believed to be able to 
track more than 10 aerial targets simultaneously 
in TWS mode. 

The FCR has the following master modes 
and sub-modes (listed with the weapons avail- 
able in each sub-mode. 

m Master mode AA (Air-to-Air) detects, 
tracks and engages aerial targets, and provides 
continuous radiation emission for AIM-7F/M 
guidance. The associated sub-modes are MRM 
(Medium-Range AAM) for the AIM-7F/M, 
SRM (Short-Range AAM) for the AIM-9L and 
AAM-3, GUN for the 20-mm JM61A1 internal 
cannon, and V/I (Visual Identification). 

mw Master mode DGFT (Dog Fight) provides 
automatic engagement and tracking for close-in 
target engagement with the AIM-9L, AAM-3, 
and JMO61A1. 

m Master mode A/G (Air-to-Ground) 
provides air-to-ground ranging, ground 
mapping and target tracking (of the type 
required for the use of bombs, rockets and the 
gun against surface targets), maritime surface 
target tracking/engagement capability and 
simultaneous multiple over-water targeting for 
AShMs. The A/G mode can be used simultane- 
ously with the A/A search modes. The associ- 
ated sub-modes are CCRP (Continuously 
Computed Release Point) for the 500-Ib (227- 
kg) Mk 82 GP bomb, 500-lb (227-kg) PGM 
and CBU-87/B cluster bomb; DTOS (Dive 
Toss) for the Mk 82 bomb, PGM and CBU- 
87/B cluster bomb; CCIP (Continuously 
Computed Impact Point) for the Mk 82 bomb, 





























































Fuel 
Internal fuel capacity of the 
F-2B is 1,043 US gal (3948 
litres). The centreline 
(Station 6) and two inboard 
wing pylons (Stations 5 and 
7) are wet, the two wing 
pylons being able to carry 
600-US gal (2271-litre) 
tanks while the centreline 
can mount a 300-US gal 
(1136-litre) tank. 


e e e } This is the fourth F-2 prototype, 
Mitsubishi XF-2B i completed as an XF-2B two- 
» ; seater and featuring full 
= ik th systems. The aircraft is painted 
in a blue-grey colour scheme 
Hi Oo Kai atsu | which is likely to be that 
adopted for production aircraft. 
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The fly-by-wire system has 
several advanced features, 
including decoupled yaw (Dy) 
mode, which allows the aircraft 
to yaw without banking. This is 
useful for ground attack during 
gun/rocket attacks when the 
pilot can ‘sweep’ the fire 
accurately through a target. 


Fly-by-wire controls 7! 4 


Powerplant 

Power for the F-2 comes from the General Electric F110-GE- 
129 engine, as used by the F-16C/D Block 50. This improved 
version of the F110-GE-100 used in F-16C/D Blocks 30/40 
offers around 30 per cent extra thrust (29,500 Ib/131.27 kN in 
afterburner) by the use of improved design and materials, 
which in turn allow higher temperatures, operating speeds and 
pressures. The engine itself is 15 ft 2 in (4.62 m) long and 3 ft 
10% in (1.18 m) in diameter. It has a three-stage fan offering a 
mass flow of 270 Ib (122.5 kg) per second and a bypass ratio of 
0.76. Immediately downstream is a nine-stage compressor 
with a pressure ratio of 30.7. The compressor and fan are 
driven by a single-stage high-pressure turbine and two-stage 
low-pressure turbine. The afterburner consists of two rings of 
nozzles, one in the core engine flow and one in the bypass air 
flow, just upstream of where the two flows meet. 


Pylons 

Weapons are usually 
carried on Stations 1-4 and 
8-11, comprising the three 
outboard wing stations 
and wingtips. Stations 4 
and 8 are moveable 
between two hardpoints (4 
and 4L, 8 and 8R 
depending on the type of 
store being carried. Air-to- 
air missiles are carried on 
Frazer Nash CRLs 
(Common Rail Launchers), 
licence-built by Nippi. 
These can mount either 
AIM-7, AIM-9 or AAM-3 
from any station other 
than the wingtips, which 
are only AIM-9/AAM-3 
capable. 
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F-2B assignment 
Current plans call for 47 F-2Bs, slated for assignment primarily to Dai 4 Koku-dan at Matsushima (Air 

4 Training Command) to form the type OCU, succeeding the T-2 currently in use. Additional two-seaters will 
} be allocated in small numbers to the three operational Fighter Support units, while others may also serve 

with test units and the Hiko-Kyodotai (aggressor unit). A further 11 two-seaters were originally earmarked 
for the ‘Blue Impulse’ aerobatic display team, but these were cancelled in 1997. 





Wing shape and structure 
Although based closely on that of the F-16, 

the wing shape of the F-2 offers significantly 7 
greater area. This is achieved by extending . 
the span, increasing root chord and reducing - 
leading-edge sweepback, and by having a 
slightly swept forward trailing edge which 


adds area to the rear of the wing. The wings Cannon 

were designed by Mitsubishi and employ a The F-2 uses the trusty 20-mm six-barrelled General 
co-cured composite structure. Under the Electric (now General Dynamics) Vulcan cannon, 
workshare agreement, Lockheed Martin licence-built in Japan as the JM61A1. It is mounted in 
builds the port wing and both leading-edge the same port wingroot position as in the F-16 and is 
flaps, while Fuji builds the starboard wing and provided with 512 rounds held in a drum and fed by a 


both flaperons. linkless system. 





No. 2 lands in full air-to-air configuration, 
carrying AIM-7 Sparrows on Stations 3, 4, 8 and 9, 
with AAM-3s on Stations 1, 2, 10 and 11. No public 
announcement has been made concerning an 
active-radar BVR missile to replace the Sparrow, 
but adoption of the AAM-4 is almost certain. 


PGM and CBU-87/B cluster bomb, JLAU-3 
and RL-4 rocket pods and JM61A1 cannon; 
MAN (Manual) for the Mk 82 bomb, PGM and 
CBU-87/B cluster bomb, JLAU-3 and RL-4 
rocket pods and M61A1 cannon; ASM-PRE 
(Anti-Ship Missile Pre-Planned) for the ASM-1 
and ASM-2 AShMs; and ASM-VIS (Anti-Ship 
Missile Visual) for the ASM-1 and ASM-2 
AShMs. 

m Master mode NAV (Navigation), which 
has no sub-modes, uses the radar for ground 
mapping, terrain avoidance and position update 
(using ground-ranging capability) functions. 


F-2 weaponry 

The primary weapons of F-2 are thus the 
AIM-7F/M Sparrow medium-range AAM, the 
AIM-9L Sidewinder and AAM-3 short-range 
AAMs, the GCS-1 guided bomb, free-fall or 


Specification 


Mitsubishi F-2A 

Type: single-seat support fighter 

Powerplant: one General Electric F110-GE-129 
turbofan rated at 17,000 Ib st (75.62 kN) dry and 
29,500 Ib st (131.22 kN) with afterburning 

Fuel: internal 1,225 US gal (1,020 Imp gal; 4637 litres) 
of which 1,212 US gal (1,009 Imp gal; 4588 litres) are 
usable), and external up to 1,200 US gal (999 Imp gal; 
4542 litres) in two 300- or 600-US gal (250- or 500-Ilmp 
gal; 1136-or 2271-litre) drop tanks; no provision for 
inflight refuelling 

Performance: maximum speed 1,147 kt (1,321 mph; 
2125 km/h) or Mach 2.0 at altitude and 728 kt (838 
mph; 1348 km/h) or Mach 1.1 at low altitude; 
maximum take-off and landing configuration speed 300 
kt (345 mph; 556 km/h); combat radius more than 450 
nm (518 miles; 834 km) on an anti-ship mission 
Weights: empty 9527 kg (21,003 Ib); minimum flying 
9900 kg (21,825 Ib); design basic flight gross 12000 kg 
(26,455 |b); take-off 13459 kg (29,672 Ib) ‘clean’, or 
13713 kg (30,231 |b) with two short-range AAMs, or 
15711 kg (34,636 Ib) with four medium-range AAMs 
and four short-range AAMs, or 19888 kg (43,845 Ib) 
with six 500-lb (227-kg) guided bombs, two short-range 
AAMs and two drop tanks, or 20517 kg (45,231 Ib) 
with four AShMs, two short-range AAMs and two drop 
tanks; design maximum take-off 22100 kg (48,721 Ib); 
design maximum landing 18300 kg (40,344 Ib); design 
landing 12400 kg (27,337 Ib) 

Dimensions: wing span 10.80 m (35 ft 5.2 in) 
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retarded general-purpose bombs, the JLAU-3 
and RL-4 multi-tube rocket pods, and the 
ASM-1 and ASM-2 AShMs. 

Several American AAMs, including the 
AIM-7 and AIM-9, have been manufactured 
under licence in Japan. At the same time, 
indigenous short-range AAM development 
programmes have continued since the late 
1960s. Two early designs, the AAM-1 and 
AAM-2, both based on AIM-9 experience, 
were initially developed. There followed a 
next-generation missile intended to have perfor- 
mance superior to that of the AIM-9L. This 
Mitsubishi AAM-3 (Type 90) was therefore 
intended to have greater agility, a wider engage- 
ment area and a more sophisticated seeker head 
than AIM-9L, which was introduced to JASDF 
service along with the F-15J/DJ. Development 
work on the AAM-3 began in 1986 and 
production was authorised on 18 December 
1991. Very little detail has been released since 
then. The size and basic configuration of the 
AAM-3 is almost identical to that of the 
AIM-9L but it has four unique ‘arrowhead’ 
guidance fins behind the seeker head. The root 


without tip-mounted missile launchers and 11.125 m 
(36 ft 6 in) with tip-mounted missile launchers; length 
15.52 m (50 ft 11 in); height 4.69 m (15 ft 4.65 in); 
horizontal stabiliser span 6.045 m (19 ft 10 in); wheel 
base 4.047 m (13 ft 3.33 in); wheel track 2.362 m (7 ft 
9 in); wing area 34.84 m? (114.305 sq ft); leading-edge 
flap area (total) 4.70 m? (50.59 sq ft); flaperon area 
(total) 3.96 m? (12.99 sq ft); horizontal stabiliser area 
(total) 7.05 m? (75.89 sq ft); vertical fin area 5.09 m? 
(54.79 sq ft); rudder area 1.08 m? (11.625 sq ft); ventral 
fin area (total) 1.50 m? (16.15 sq ft); speed brake area 
(total) 1.32 m? (14.21 sq ft) 

Armament: one 20-mm JM61A1 fixed forward-firing 
cannon in the leading edge of the port wing/fuselage 
fairing, plus more than 8085 kg (17,824 Ib) of 
disposable stores carried externally 


Mitsubishi F-2B 


As for the F-2A except for: 

Fuel: internal 1,043 US gal (868.5 Imp gal; 3948 litres) 
of which 1,031 US gal (858.5 Imp gal; 3903 litres) are 
usable 

Weights: empty 9633 kg (21,237 Ib); take-off 13230 
kg (29,167 Ib) ‘clean’, or 13412 kg (29,568 Ib) with two 
short-range AAMs, or 15392 kg (33,933 Ib) with four 
medium-range AAMs and four short-range AAMs, or 
19569 kg (43,142 Ib) with six 500-lb (227-kg) guided 
bombs, two short-range AAMs and two drop tanks, or 
20198 kg (44,528 Ib) with four AShMs, two short-range 
AAMs and two drop tanks; design maximum take-off 
22100 kg (48,721 Ib); maximum landing 18300 kg 
(40,344 Ib) 








of each ‘arrowhead’ fin narrows at the pivot 
point, leaving a pronounced space between the 
missile body and the bottom edge of the fin, 
and this arrangement enhances the missile’s 
manoeuvrability by providing a more turbulent 
airflow over the fins. The seeker head is under- 
stood to be an NEC-developed two-colour IR 
unit, and the seeker’s detection area is wider 
than that of the AIM-9L. Incorporating a laser 
proximity fuse, the warhead is a 15-kg (33-lb) 
blast fragmentation type. The AAM-3 is 
believed to have a range of approximately 5000 
m (5,470 yards), and its launch weight is some 
91 kg (201 Ib). The AAM-3 is intended for use 
not only with the F-2, but on all JASDF 
fighters, including the F-15, F-4EJ Kai and F-1, 
and is now being widely carried as a dummy 
training round. (All JASDF alert fighters still 
carry two live AIM-9L AAMs.) 

No plans for the acquisition of a more effec- 
tive BVR (Beyond Visual Range) missile such 
as the AIM-120 AMRAAM or the similar 
Mitsubishi AAM-4 (now under development) 
have ever been announced for the F-2, but the 
aircraft is obviously at a disadvantage without 
such a weapon, which could quite readily be 
carried. Development of the AAM-4 began in 
1993 with the aim of providing the JASDF with 
a medium-range successor to the AIM-7. Little 
is known about the specifics of this weapon, 
although by late 1998 is was being carried by 
F-15] interceptors in captive flight tests. The 
AAM-4 features an active radar seeker and is 
expected to enter service in 1999. 


Air-to-ground stores 

For precision attack missions the TRDI and 
Mitsubishi have produced the GCS-1 guidance 
and control unit for standard 500-lb (227-kg) 
Mk 82 and 750-lb (340-kg) JM117 bombs. 
Development of the GCS-1 began in the mid- 
1980s, with the F-2’s anti-ship mission as the 
driving force behind the programme. The 
weapon entered service in the early 1990s, and 
the GCS-1 is based on a Toshiba-built IR 
seeker similar to that developed for the Toshiba 
Keiku shoulder-launched SAM. The pilot 
acquires and designates the target through the 
HUD and the GCS-1 seeker head is slaved to 
this target. Four small control fins fitted to the 
extended seeker head unit provide guidance, 
along with the bolt-on tail assembly and its four 
pop-out fins. The guidance kit can be mounted 


The first XF-2B flew on 18 April 1996, the two- 
seater having a slightly increased empty weight 
and reduced fuel capacity. The aircraft wears 
colours adopted for spin-testing, and carries an 
RL-4 rocket pod on the wing-centre pylon. 


on two types of bomb easily, but the shape of 
the canard fins varies for the heavier JM117. 
Release modes for any bomb with the GCS-1 
package include CCRP and CCIP, along with 
stand-off RCCD (Release-point Computing 
with Continuous Data) and RCID (Release- 
point Computing with Initial Data) modes. 

Japan took the unusual step of developing this 
IR-based system as it felt that laser-guided 
bombs were already a proven and available 
technology that could be relied on as a fall-back. 
The GCS-1 system offered an opportunity to 
develop a new technological skill for Japanese 
industry. There was also some merit in avoiding 
the need to carry a heavy laser designation pod. 
The primary target for the GCS-1 is shipping — 
a target well-suited to the IR-guided weapon as 
a result of its large thermal signature. Taking all 
these factors into account, the JDA opted to 
proceed with the GCS-1 system, although it did 
not ignore longer-ranged and more sophisti- 
cated anti-ship weapons. 


Anti-surface unit warfare 

The Mitsubishi ASM-1 (Type 80/91) and 
follow-on ASM-2 (Type 93) are Japan’s dedi- 
cated AShMs. The ASM-1 was developed as the 
primary weapon (with a low-level launch 
profile) for the F-1 and later for the F-4EJ Kai, 
and work on the missile started in 1973. The 
first firing trial was made on 12 December 1977 
and an effective target hit at about 50 km (31 
miles) was first recorded in March 1979. The 
ASM-1 entered service in 1980 with a guidance 
system similar to that of the AGM-84 Harpoon, 
AM39 Exocet and other modern AShMs. The 
ASM-1 relies on an INS for midcourse guid- 
ance while flying at a sea-skimming altitude and 
at Mach 0.9. An active radar seeker operates in 
the terminal phase using a pop-up manoeuvre 
to acquire the target before the missile enters 
into a diving attack. Powered by a solid- 
propellant rocket motor, the ASM-1 is 4.0 m 
(13 ft 1% in) long and has a launch weight of 
600 kg (1,323 Ib), including a 150-kg (331-lb) 
HE warhead of the semi-armour piercing type. 
The maximum range is stated as 50 km (31 
miles). 


Mitsubishi F-2 








An improved and lighter version of the basic 
ASM-1 had also been developed as the ASM- 
1C (Type 91). This weapon has a range 
extended to 65 km (40 miles) and digital 
electronics with improved ECCM. 

The ASM-2 is a further-improved version of 
the ASM-1, and is the same size and shape. No 
detailed data for the weapon have been released, 
but it is known that modifications have been 
made to the guidance system, propulsion system 
and structure as a result of experience gained 
through the SSM-1 coastal defence missile 
project. Development work began in 1988, and 
procurement of the production model started in 
1993. Though no official confirmation has been 
announced, it is believed that the ASM-2 will 
be compatible with the F-1, F-2 and F-4E]J Kai, 
while some sources add the F-15] and Lockheed 
Martin P-3C maritime patrol platform. The 
ASM-2 still relies on inertial midcourse naviga- 
tion, but the terminal guidance system has been 
changed to a Fujitsu IR-CCD (Imaging Infra- 
Red — Charge Coupled Device) seeker to 
provide terminal guidance immunity to chaff 
and other ECM by the target ship. The ASM- 
2’s propulsion system has also been changed to a 
turbojet engine, with air drawn through a small 
intake under the rear fuselage, and the use of an 
air-breathing engine increases the maximum 
range to approximately 100 km (62 miles). The 
ASM-2 is also believed to have introduced 
stealthy construction features in its wing and fin. 

The F-2 has an internal gun in the form of 
one 20-mm JM61A1 six-barrelled rotary 
cannon, and this is mounted in the same 





position as that of the F-16. The F-2 can carry a 
maximum of 512 rounds of ammunition. In 
JASDF service four types of 20-mm ammuni- 
tion are available: the JM55A2 practice round, 
JM56A2 live round, JM220 tracer round and a 
warning signal round possessing no official type 
designation. 

The electronic warfare system of the F-2 is 
highly classified and only outline information is 
known. The subsystem consists of an IEWS 
(Integrated Electronic Warfare System) and an 
AIBU (Advanced Interference Blanking Unit). 
Developed by Mitsubishi Electric, the IEWS 
consists of EWC (Electronic Warfare 
Controller), ESM, ECM and CMD (Counter 
Measures Dispenser) subsystems. If the system 
detects a threat, it displays the threat’s position 
on the appropriate MFD and sends a voice 
message to the pilot. The IEWS is capable of 
threat warning and identification (analysis of 
threat emissions and the determination of their 
range and identities), threat evaluation (assess- 
ment of the effect of countermeasures), coun- 
termeasures execution (threat priority allocation, 
jamming mode selection and jamming transmis- 
sion, CMD selection and chaff /flare dispensing) 
and other functions (EMI avoidance with the 
electronic warfare system, electronic warfare 
system data input, electronic warfare system 
operation data recording and BIT). 

Sporting a grey dielectric radome and blue/grey 
camouflage, the No. 4 aircraft is an XF-2B two- 
seater, although it has the rear cockpit filled with 
test equipment, and has only been flown as a 


single-seater. As it has a full weapon system, it 
has flown extensively on weapon tests. 





Mitsubishi F-2 


The AIBU ensures the avoidance of EMI 
between all on-board systems. The ABIU 
controls blanking signals from the FCR, IEWS, 
TACAN and AIFF (Advanced Identification 
Friend or Foe) with blanking pulse distribution 
and blanking pulse arrangement functions. 

The F-2 has a triple redundant digital 
fly-by-wire FCS (Flight-Control System) with 
one analog back-up system, developed by Japan 
Aviation Electronics and Bendix/King. This 
FCS is designed for high manoeuvrability and 
incorporates CCV-derived control functions for 
high-Alpha flight and low-altitude/high-speed 
handling. Dedicated autopilot modes are 
provided for low-altitude hands-off flight. 
Control laws applied to the FCS include longi- 
tudinal CCV law, latitudinal/directional CCV 
law, autopilot modes, degraded modes and a 
back-up mode. The CCV laws in the F-2 are 
designed to provide enhanced agility without 
canard fins. 

In longitudinal CCV law, the following four 
modes are provided: CA (Control Augmen- 
tation) in which the two halves of the hori- 
zontal stabiliser react to the pilot’s flight-control 
inputs and bring the optimum longitudinal 
control responses in any flight conditions, with 
the same g load resulting from the pilot’s inputs 
at every altitude and at all air speeds; RSS 
(Relaxed Static Stability) in which enhanced 
manoeuvrability is achieved using the lift forces 
of both the wing and the horizontal stabiliser for 
automatic compensation of aircraft stability (in 
this mode the lift created by the wing does not 
need to be the same as in other aircraft with 
normal control law, i.e. a smaller lift force is 
required); MLC (Manoeuvre Load Control) in 
which turn performance is improved as the 
leading-edge flaps and trailing-edge flaperons 
move differentially, scheduled by Mach number 
and angle of attack, to enhance the lift/drag 
ratio and provide smaller turn radii; ME 
(Manoeuvre Enhancement) in which the 
trailing-edge flaperons are used for DLC (Direct 
Lift-force Control) and linked to the movement 
of the horizontal stabiliser to improve accelera- 
tion (g) reaction during pull-ups and make 
possible rapid change of nose movement. 

All but the ME modes operate all the time. 
The ME mode operates only when pilot selects 
it, chiefly for air-to-air combat or ground attack 
in subsonic flight . 


Sideforce control 

In latitudinal and directional CCV law, two 
modes are provided. Latitudinal/directional CA 
moves the flaperons and rudder in line with 
pilot inputs, bringing the optimum 
latitudinal/directional control reactions in any 
flight condition. Equally, the longitudinal CA 
law insures that control forces resulting from 
pilot control inputs do not result in the 
airframe’s g limits being exceeded. The F-2 is 
also capable of Dy (Decoupled yaw) flight. In 
this mode, DSC (Direct Side-force Control) is 
possible using only the rudder and flaperons. 
This allows the aircraft to turn without banking, 
or change the nose direction in forward flight. 
Latitudinal/directional CA modes are always 
operating, and Dy operates when the pilot 
selects it. Dy mode can be used in subsonic 
ground attack flight. 

The autopilot laws have five modes 
comprising attitude hold, altitude hold, heading 


48 





hold, flight course hold and recovery attitude. 
All these modes operate when the pilot selects 
them. 

In degraded law, two modes (longitudinal 
degraded and latitudinal degraded) are provided. 
Both modes degrade the CCV control functions 
and autopilot function and are used when FCS 
sensors or actuators unexpectedly fail. The 
back-up law has two modes, namely longitu- 
dinal back-up and latitudinal/directional back- 
up. The back-up system should allow a battle- 
damaged aircraft to get home safely after the 
main FCS has failed completely or suffered 
significant damage. 


F-2 performance 

The flight performance of the F-2 has not yet 
been fully defined. The aircraft’s maximum 
design speed is 740 kt (852 mph; 1371 km/h) 
EAS, or Mach 2.0 at altitude and Mach 1.1 at 
low altitude. The design g limits are +9/-3 g at a 
weight of 12000 kg (26,455 Ib) and +4.4/-1.6 g 
at maximum take-off weight. The combat 
radius for an anti-ship mission with four 
AShMs, two AAMs, two 600-US gal (500-Imp 
gal; 2271-litre) drop tanks and a take-off weight 
of 20517 kg (45,231 Ib) exceeds 450 nm (518 
miles; 834 km). 

Funding for the first batch of 11 F-2 produc- 
tion aircraft was allocated in the FY1996 
budget. This amounted to JYE 130.872 billion 
($1.0906 billion) for seven F-2A and four F-2B 
machines at an average cost of JYE 11.897 
billion ($99.14 million) per aircraft. The first 
three of the new warplanes are scheduled for 
delivery in FY1999, followed by the other eight 
in FY2000. One F-2A will be assigned to Dai 1 
Jukka Gakko (1st Technical School) at 
Hamamatsu AB and the other 10 will be deliv- 


ered to Misawa AB, where they will serve as 
conversion aircraft for Dai 3 Hiko-tai, which 
currently operates the F-1. 

In the FY1997 budget, eight F-2 aircraft 
were authorised at a cost of JYE 96.495 billion 
($804.125 million) for a unit cost of JYE 12.062 
billion ($100.5 million). All eight aircraft will be 
F-2A single-seaters for delivery to Misawa AB 
in FY2000. Using these and the earlier aircraft, 
Dai 3 Hiko-tai will complete its conversion 
from F-1 to F-2 with 18 F-2 aircraft, including 
two F-2B two-seaters, and will become the first 
operational F-2 squadron in the JASDF during 
April 2001. 

In the FY1998 budget, nine F-2 warplanes 
were authorised at JYE 107.047 billion ($892.06 
million) for a unit cost of JYE 11.894 billion 
($99.12 million). This batch will comprise two 
F-2A and seven F-2B aircraft for delivery in 
FY2001. The two F-2A single-seaters will be 
assigned to Dai 3 Hiko-tai at Misawa AB as 
supplementary aircraft. Four of the F-2B 
machines will be assigned to Dai 4 Koku-dan 
(4th Air Wing) at Matsushima AB as training 
aircraft in succession to T-2 aircraft. There are 
two squadrons under the control of Dai 4 
Koku-dan, Dai 21 and 22 Hiko-tai (21st and 
22nd Squadrons) but it is not yet known which 
one will be the first to convert. The remaining 
three F-2B aircraft are to be held in reserve as 
training aircraft for Dai 4 Koku-dan. 

In the current Chuki Boei-ryoku Seibi 
Keikaku (Mid-term Defence Build-up 
Programme), which covers FY1996 to FY2000, 
the purchase of 45 F-2 aircraft is planned. This 
means that another 17 machines must be 
acquired in the two remaining fiscal years 
(FY1999 and FY2000). The 45 F-2 aircraft in 
this five-year programme comprise 22 F-2A and 


Above: The No. 4 aircraft returns to Gifu AB, 
home of the ADTW, during weapons trials. The 
soot deposits round the gun port suggests that 
the pilot has been firing the internal JM61A1 
20-mm cannon. 


Right: To record weapons separation, the No. 4 
XF-2 can carry rear- and outward-facing cameras 
in a modified 600-US gal fuel tank. Here the 
ASM-2 and AAM-3 are under test. 


23 F-2B machines, leaving five F-2A and 12 
F-2B machines as yet unfunded. Of the 45 
nominal aircraft, 21 F-2A and four F-2B aircraft 
will be assigned to Dai 3 Hiko-tai, one F-2A to 
Dai 1 Jukka Gakko and 19 F-2B aircraft to the 
training unit at Matsushima AB. 

As the build-up of F-2 warplanes progresses 
in operational squadrons, the second unit will 
be established at Tsuiki AB in 2006, when Dai 
6 Hiko-tai will convert from the F-1. The third 
squadron, Dai 8 Hiko-tai, will be formed at 
Misawa AB, converting from the F-4EJ Kai in 
2007. Current acquisition plans call for a total of 
130 F-2 aircraft, including those for training 
units, the Hiko Kyodo-tai (Tactical Fighter 
Training Group) and reserves. The original plan 
comprised 141 aircraft including 11 F-2B 
machines for the ‘Blue Impulse’ aerobatic 
demonstration team, but these last aircraft were 
cancelled when the programme was reviewed in 


1997. 


F-2 production begins 

On 10 November 1998 LMTAS made the 
first delivery of an F-2 rear fuselage section to 
MHI, on schedule. F-2 production will proceed 
at the Komaki plant, near Nagoya. Despite the 
structural problems that arose during 1998 the 
F-2’s schedule is understood still to be on track 
for a 2001 operational debut. Comparisons 


between the F-2 and the F-16 are not encour- 
aged, and any information that has been released 
on actual performance and capabilities, as with 
all Japanese defence projects, has been strictly 
controlled. Even Lockheed Martin’s own F-2 
Project Manager, Don Jones, has been quoted as 
saying that “(Lockheed Martin) does not have 
complete visibility” on the F-2 programme. At 
the same time the Japanese aerospace industry 
was not happy with the political dimension that 
the FS-X/F-2 programme assumed, and the US 
pressure that resulted in the final ‘co-produc- 
tion’ deal was also resented. Wranglings on 
project workshare between the two govern- 
ments are widely held to have driven up the 
overall programme cost, by as much as 100 per 
cent. The total programme cost may yet exceed 
$7 billion for just 130 aircraft. 

To date no mention has been made of the 
obvious need to replace Japan’s remaining F-4E]J 
Kai warplanes, which must be a medium-term 
plan for the JDA. The official position is that 
the F-2 will completely replace only the F-1 
and will ‘co-operate’ with the F-4EJ Kai and 
F-15] — despite the fact that the F-4EJ Kai has 

















the same ‘fighter support’ role as the F-1 in 
today’s JASDF, which has three ‘fighter support’ 
F-4 units plus a reconnaissance squadron. As 
F-2 production progresses it is quite likely that 
provision will be made for a second batch to 
serve as F-4 replacements — historically Japanese 
military aircraft production programmes have 
always been stretched beyond their original 
planned totals. The roles of the F-2 are also little 
discussed. The aircraft has an anti-ship (or ‘anti- 
landing craft’ to use the strictly official term) 
primary mission with a secondary defensive 
counter-air role. However, its long range and 
advanced radar/systems fit would make the F-2 
an excellent offensive counter-air fighter, partic- 
ularly with the integration of a modern BVR 
missile such as the AIM-120. The same factors, 
combined with its heavy load-carrying ability, 
would also make it the most effective attack 
warplane available to the JASDF. These roles 
are not yet important, but will become so if 
Japan pursues its aim of becoming a stronger 
partner in international joint operations, such as 
UN-led peacekeeping duties.  Yoshitomo Aoki 
Note: Currency exchange rate is calculated at $1 = JYE 120. 
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u-24 ‘Fencer’ 


ukhoi’s ‘Suitcase’ 


Only tantalising glimpses of the Su-24 ‘Fencer’ have been seen in the West, and 
the aircraft remains perhaps the most enigmatic of the Russian aircraft that are 
in widespread service. Yet it has for many years been the backbone of the VVS 
strike/attack force, and would have been the nuclear spearhead of any major 
conflict in central Europe. Designed in an urgent programme to find a match 
for the General Dynamics F-111, the Su-24 has easily outlasted its Western rival, 
although this is primarily due to the failure of a procurement system that failed 
to find the funds necessary to provide an adequate successor. The Su-24 was also 
developed along similar lines, spawning a reconnaissance derivative and an 
electronic warfare platform. Although it does not have the considerable combat 
record of the ‘Aardvark’, having only seen limited action in Afghanistan, it has 
proved in many ways to be more versatile than the F-111, and is set to serve with 
its various operators for many years yet. 
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Main picture: In addition to its standard 
nuclear strike (now no longer 
undertaken) and conventional attack 
roles, the Su-24M is a potent SEAD 

aL akg of enemy air defences) 


platform, highlighting the type’s 
versatility. A number of anti-radiation 
missiles are available, including the 
Kh-58 (AS-11 ‘Kilter’) seen here under 
test. Detection of hostile emitters is 
accomplished using equipment carried 
in the centreline pod, in this case 
believed to be an LO-81 Fantasmagoria- 
B. Three pylons are available for the 
carriage of heavy missiles and pods, 
with another six available in total. The 
number of stores configurations is vast, 
with weapons ranging from humble gun 
and rocket pods through to tactical 
nuclear weapons and long-range 
precision-attack missiles. 





Right: The Su-24 is a popular mount 
with those chosen fo fly it, renowned for 
its strength as well as its capabilities. By 
comparison with other Soviet aircraft of 
the same era, the cockpit is well laid out 
and the aircraft handles well. As with 
the F-111 and Tornado, pilots soon came 
to trust the automatic terrain-following 
system. The crews quickly dubbed it 
‘Chemodahn’ (‘Suitcase’) on account of 
its boxy, slab-sided fuselage. 











Above: Su-24s were not 
as frequently 
encountered by Western 
air arms as the longer- 
ranged patrol aircraft 
and bombers. One 
notable exception was 
the Swedish air force, 
which often intercepted 
aircraft during training 
and reconnaissance 
missions over the Baltic 
Sea. ‘27 White’ is an 
Su-24MR tactical 
reconnaissance aircraft, 
complete with Efir-1M 
radiation intelligence 
pod on the wing pylon 
and Tangazh Sigint pod 
under the centreline. 
PTB-3000 fuel tanks 
ensured that the 
‘Fencer-E’ could range 
far out into the Baltic. 
Su-24MRs intercepted in 
the region came from 
the 11th ORAP at Neu- 
Welzow in Germany, 
164th GVORAP at Brzeg 
in Poland or from the 
15th ORAP of Baltic 
Fleet Naval Aviation, 
operating primarily from 
Estonian and Latvian 
bases. 


Above right: Pristine 
Su-24 ‘Fencer-Bs’ of the 
3rd BAP prepare for the 
1992 departure from 
their base at Osla, 
Poland. The regiment 
was headed for 
reassignment in Russia. 
Despite the delivery of 
the second-generation 
Su-24M from 1978, the 
older Su-24s were still 
widely deployed in key 
front-line positions into 
the 1990s. 
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Force, the FA (Frontovaya Aviahtsiya = Frontal Avia- 

tion), took delivery of its first Sukhoi Su-7B ‘Fitter-A’ 
short-range fighter-bombers. No replacement was forth- 
coming for the elderly Iyushin II-28 longer-range bombers 
until the arrival of the Yakovlev Yak-28 ‘Brewer’ early in 
the next decade. The Yak-28 proved disappointing, as it 
suffered not only from a short range and a small war load 
but also from severe restrictions in the firing of its guns and 
in the accurate delivery of its bombs. Additionally, bomb 
loading was hampered by the aircraft’s extremely low 
ground clearance. 

By the mid-1960s, two important factors had become 
evident. The first was the superiority of equivalent USAF 
designs, such as the General Dynamics F-111 ‘Aardvark’ 
which had begun its flight development programme in 
1964. These aircraft could outperform any current Soviet 
type, carry a wider range of weapons and, perhaps most 
important of all, they possessed outstandingly superior 
avionics. 

The second factor made it imperative to challenge the 
rapid developments in surface-to-air missile capability: 
active radar-homing missiles were now capable of destroy- 
ing any aircraft at the altitudes at which Soviet aircraft 
could currently attack, and ways had to be found of flying 
safely at supersonic speed underneath the radar screen and 
of locating and destroying the target from this altitude. 

An aircraft with a significantly stronger airframe capable 
of withstanding the buffeting imposed by low-level tactical 
manoeuvres was required. Reduction of range and weapons 
load could not be countenanced: therefore, the extra 


I the late 1950s the tactical arm of the Soviet Air 
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weight of the stronger airframe had to be balanced by 
carrying less fuel and reducing the specific fuel consump- 
tion of the engines. 

Even for short periods, low-level flying at supersonic 
speeds imposed a huge strain on the pilot and to persevere 
under these conditions long enough to reach intended tar- 
gets was impossible without automatic systems to navigate 
and control the aircraft. There were no such systems at that 
time in the USSR and it was evident that new weapons 
complexes involving the entire aircraft, avionics and even 
the weapons themselves urgently needed development. 

Two design bureaux, known as OKBs (Opytno- 
Konstruktorskoe Byuro = experimental design bureau), one 
headed by Artyom Ivanovich Mikoyan and the other by 
Pavel Osipovich Sukhoi, were invited to meet this 
challenge. Mikoyan focused on short-range fighter-bomber 
derivatives of existing interceptors and ultimately produced 
the MiG-27 ‘Flogger-D’. A long-range heavy interceptor 
with reconnaissance variants, the MiG-25 ‘Foxbat’, was also 
being developed into a fighter-bomber but would not be 
able to attack below radar cover with impunity until 1982 
when a new specialised air defence suppression variant 
(‘Wild Weasel’), the MiG-25BM, had been delivered. 

The Sukhoi OKB was already working on a replacement 
for the best current Soviet fighter-bomber, the Su-7BKL, 
and the result was to be the Su-17. However, they also 
decided to develop a longer-range interdiction bomber. 


S-6 tactical bomber 


The design goal was to find an analog of the F-11 lf 
Consideration was given to delta- and swept-wing layouts 
with engine air intakes on the fuselage sides. The concept 
of variable-geometry wings and auxiliary lift engines was 
also explored, but the Sukhoi OKB’s limited experience at 
that time in either of these technologies led them to favour 
instead a configuration similar to that of the successful 
Su-7B, with a fixed wing of moderate aspect ratio but with 
two engines in the rear fuselage. The designers finally 
settled for a mid-positioned, fixed-sweep wing with an 
aspect ratio of 3.6 and a 40° leading-edge sweepback. It 
received the manufacturer’s designation S-6 (S for strelovid- 
noye [krylo] = swept [wing]) and had a top speed at sea level 
of 1400 km/h (870 mph) rising to 2500 km/h (1,550 mph) 
at altitude, and an all-up weight of 20000 kg (44,093 Ib). 

On the S-6 design, a two-crew cockpit with tandem 
seats was built into a fuselage with two lateral air intakes 





feeding engines placed side-by-side in the rear. The 
fuselage cross-section was rectangular with rounded corners 
and the integral cockpit canopy had two hinged doors. The 
nose radome housed the antennas of the specially- 
developed Puma computerised navigation and attack 
system. A single vertical tail loomed over a brake parachute 
container at the end of the fuselage. The tricycle landing 
gear had single braked mainwheels and twin nosewheels. 
Power was supplied by two of the new R-21F-300 
two-spool afterburning turbojets rated at 70.59 kN 
(15,873 Ib st) in full afterburner mode; additionally, fittings 
for rocket-assisted take-off (RATO) boosters were provid- 
ed. The R-21F-300, developed by N. Metskhvarishvili (a 
derivative of the Tumanskii R-11F), also powered the 
experimental Mikoyan Ye-8 fighter. On the latter aircraft it 
had attained a poor reliability record (an engine explosion 
had caused the loss of the first prototype), but Metskhvar- 
ishvili assured the Sukhoi OKB that the engine had been 
modified to eliminate this problem. 

Three drop tanks could be carried by the S-6, two under 
the wings and one under the fuselage. Four underwing 
hardpoints and one underfuselage hardpoint were provided 
for carrying bombs and guided or unguided missiles up to a 
weight of 3000 kg (6,614 Ib). After a protracted but unsuc- 
cessful struggle, the designers decided that the S-6 configu- 
ration could not be made to satisfy all of the customer’s 
requirements and they began to look further afield for 
inspiration. 

It became apparent that a conventional layout was inade- 
quate for the project, and attention was turned to a swing- 
wing configuration. Exploratory steps were being taken 
with the S-221 (Su-7IG, the Su-17 prototype) by equipping 
a modified Su-7B with variable-geometry wings operable 
on approximately half the wing span, but the principle was 
still unproved. 

Another promising technology was that of lift engines, 
and trials had already been initiated on the T-58VD 
technology demonstrator, a highly-modified Su-15 
‘Flagon-A’ interceptor. T-58 was the Sukhoi OKB’s 
designation for the Su-15; the T stood for treoogol’noye 
[krylo] = delta [wing] and VD for vertikahl’nye dveegateli = 
vertical engines or lift-jets. The T-58VD had three Kolesov 
RD36-35 lift engines, each developing 23.09 kN (5,193 Ib 
st), in the centre of its fuselage, breathing through two air 
intakes closed by aft-hinged doors positioned on the fuse- 
lage upper surface. Vanes for vectoring engine thrust were 
located under the belly. Although the use of vertical 
engines reduced fuel capacity, thus curtailing the aircraft’s 
range, it was considered a reasonable trade-off against the 
calculated reduction in take-off and landing distances by 57 
per cent and 40 per cent, respectively. 

Inspired by this concept, the designers looked at several 





new layouts, including the T-58M, an enlarged T-58VD 
with semi-circular air intakes with ducts changing to 
rectangular shape further aft. Had it been built, its overall 
length would have been 22.45 m (73 ft 8% in), its wing 
span 10.41 m (34 ft 2 in) and its wing area 45.33 m? 
(487.98 sq ft). It was to carry two Kh-56 air-to-surface 
missiles on the inner wing pylons and two Kh-24s, for 
which the exact location was never finalised; it would 
either have been under the fuselage, on an 8U46 ejector 
rack, or on the outer wing pylons. As it transpired, no 
decision needed to be made, because not only were the 
Kh-24s never built but the whole project was discarded on 
cost grounds. 


T6-1 development aircraft 

A completely new design, to be known as the T-6, was 
started. For the first time the OKB used a new technique to 
co-ordinate the structural assemblies. A drawing board 
nearly 15 m (50 ft) long held a reduced-scale side view of 
the aircraft drawn onto a reference grid, and on it were 
outlined all the components and control circuits to be 
installed, together with their attendant ducts, pipes and 
wires. Even the undercarriage in retracted position was 
included. Full-scale cross sections in this detail were also 
completed. 

Bearing the tactical code (nose number) 61 Red, the 
prototype aircraft, T6-1 (i.e., T-6, first prototype) was 
completed in the late spring of 1967 and flew for the first 
time on 2 July 1967 with Sukhoi test pilot Vladimir S. 
Ilyushin at the controls. It was originally intended that the 
T6-1 would participate in the Domodedovo Air Display on 
9 July, but delays in the construction programme led to it 
being substituted by the T-58VD. 

The T6-1 had a double-delta wing of similar shape to 
that of the Su-15TM, with a centre-section leading-edge 





Above: Only a handful of 
Su-24s have been built 
for export, the bulk of 
production going to the 
Soviet VVS. When the 
Soviet Union 
disintegrated in the 
early 1990s, the fleet was 
largely divided between 
Russia and the Ukraine 
(illustrated). The 
Ukrainian fleet contains 
the majority of the 
Su-24MP ‘Fencer-F’ 
electronic warfare 
platforms. 


Left: An Su-24M 
(possibly the prototype) 
takes shape in Sukhoi’s 
Moscow plant, 
providing some detail of 
the wing-pivot 
attachment and double- 
slotted flap. In the 
background is the T10-1 
prototype which, after a 
major redesign, matured 
as the Su-27 ‘Flanker’. 
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Above: The 
unmistakeable shape of 
the ‘Fencer’ can clearly 
be seen in the T6-1 
prototype which 
preceded it. Ironically, 
the long radome and 
simple nose probe were 
similar in shape to those 
adopted much later by 
the Su-24M. Note the 
unusual presentation of 
the red star. 


Right: From above the 
T6-1 clearly displays its 
aerodynamic origins in 
the Su-15TM ‘Flagon’. 
Buried in the fuselage 
were four RD36-35 lift 
engines, fed with air via 
intakes in the upper 
fuselage. Barely visible 
are the doors which 
opened to act as intakes 
for the vertical engines. 


Below right: As 
originally built the T6-1 
had Tumanskii R-27F2- 
300 engines, which 
limited performance. 
The initial wing 
configuration with 
straight wingtips is 
shown here. Just visible 
under the belly are the 
exhaust nozzles for the 
lift engines. 














sweep of 60° reduced considerably on the outer panels 
which contained fuel tanks. It had 5° dihedral, three spars, 
flaps and two-section ailerons on the trailing edge, but 
there were no high-lift devices on the leading edge. 

The fuselage was of rectangular cross-section with 
rounded corners and featured a cockpit with side-by-side 
seating for the two crew. Behind the cockpit were four 
Kolesov RD36-35 lift engines which were inclined 15° 
forward, mounted in two compartments, one on either side 
of the aircraft’s centre of gravity. The main frame to which 
the vertical engines and main gear legs were attached also 
ran through the centre of gravity. Air entered the lift 
engines through two extendible scoops on the upper 
fuselage and exited via nozzles closed by rotatable doors. 
Cooling air intakes for the nozzles were mounted on both 
sides of the upper rear fuselage. Originally developed at 
Rybinsk for the MiG-23PD (podyomnyye dveegateli = lift 
engines) programme, they were also used in the T-58VD 
and later fitted in the Yak-38 naval fighter. Two Tumanskii 
R-27F2-300 (izdeliye 47) turbojets were installed as main 
engines in the T6-1, each producing 99.62 kN (22,400 Ib 
st) in full afterburner. (Izdeliye — ‘product such and such’, 
was a common term for Soviet military hardware items.) 
The engines were fed by lateral variable air intakes. The 
boundary layer splitter plate/intake ramp was sandwiched 
between the fuselage and the inside wall of the main engine 
air intake. En route from the intakes to the main engines 
the air was used to cool the vertical engines. 

Instead of radar, the nose cone contained test instru- 
ments. Wing spar joints were attached to the three fuselage 
main frames. Despite the aircraft’s heavy weight, it was 





T6-1 Technical Data 


Powerplant: 4 x RD36-35 lift engines, 2 x 
R-27F2-300 (1st stage), 2 x AL-21F (2nd stage) 
Wingspan: (1st stage without angled wing tip) 
10.410 m (34 ft 2 in) 

Length: (without pitot tube or elongated 
radome) 23.72 m (77 ft 10 in) 

Height: 6.37 m (20 ft 11 in) 

Landing gear track: 3.18 m (10 ft 5 in) 
Landing gear wheelbase: 8.42 m (27 ft 7 in) 
Wing leading-edge sweep: 60° 
Horizontal tail sweep: 55° 

Vertical tail sweep: 55° 

Wing taper: 10.84 

Wing aspect ratio: 2.41 

Wing area: 45.33 m’ (487.9 sq ft) 

Aileron area: 1.6 m? (17 sq ft) 

Flap area: 3.93 m’? (42.3 sq ft) 

Horizontal tail area: 9.37 m’ (101 sq ft) 
Vertical tail area: 9.23 m’ (99.4 sq ft) 
Rudder area: 1.58 m? (16.97 sq ft) 

Air brake area: 1.6 m? (17 sq ft) 

Take-off gross weight: 26100 kg (57,541 Ib) 
Empty weight: 5932 kg (13,078 Ib) 
Wing loading: 575 kg/m’ (118 Ib/sq ft) 
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capable of operating from unpaved runways by virtue of 
special tyres fitted to twin mainwheels and the steerable but 
brakeless twin nosewheels. The mainwheel wells flanked 
the lift jets at the bottom of the air ducts. Speed brake 
panels were situated on the sides of the rear fuselage. Dif- 
ferentially controlled stabilators were used for the horizontal 
tail surfaces and set low to escape the influence of the 
turbulent airflow around the wings at high angles of attack. 
The vertical tail consisted of a single swept fin and rudder 
over a braking parachute fairing which was tucked between 
the main engine nozzles. Unlike many previous Sukhoi 
designs, the vertical tail lacked an antenna fairing at its 
highest point and had a distinctive, sharply tapered shape. 

The T6-1 was intended to carry guided and unguided 
air-to-surface missiles, air-to-air missiles, all types of bombs 
and other stores on four underwing and two underfuselage 
hardpoints. The main dimensions of the T6-1 as built were 
span 10.41 m (34 ft 2 in), length 23.72 m (77 ft 10 in), 
height 6.373 m (20 ft 11 in) and wing area 45.33 m?* (487.9 
sq ft). Maximum take-off weight was now 26100 kg 
(57,540 lb). No performance figures have ever been 
released. 


Interim powerplant 

The Lyul’ka AL-21F (izdeliye 89) three-spool turbojets 
had always been the original choice of engine for the T6-1, 
but a delay in their completion compelled the interim 
employment of Tumanskii R-27F2-300 engines. By 1969 
the Lyul’kas were sufficiently developed to take up their 
intended role. Each AL-21F produced 110.07 kN (24,750 
Ib st) with maximum afterburner, giving the T6-1 19.56 
kN (4,400 Ib st) more than the Tumanskii powerplant. 
Coincidentally with adapting the rear fuselage to fit the 
new engines, the designers were able to achieve a structure 
with reduced drag. At the same time, the air brakes were 
removed, the wings were given downward-pointing 
wingtips, and outward-canted ventral fins were installed to 
improve directional stability. Not to be outdone, the radar 
designers changed the nose radome to a shorter ogival 
shape. It might have been expected that the numerous 
alterations would impede top speed and other performance 
parameters but it was providential that this was not so, 
thanks no doubt to the extra thrust of the new cruise 
engines and the sleeker fuselage. 
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During the course of trials the Soviet Air Force changed 
its requirements, the most important item being to increase 
the combat load to such an extent that a lift engine 
configuration was no longer viable. 

Two further requirements, seemingly contradictory, 
were the need to attack at ground level at transonic speeds 
and the large wing area demanded for STOL which would 
mitigate against a smooth ride for the attack. Fortunately 
for the sanity of the Sukhoi design team, TsAGI 
(Tsentrahl’nyy Aero-i Ghidrodinameecheskiy Institut = the 
Central Aero- and Hydrodynamics Institute) had just 
completed a new and rigorous study on the aerodynamics 
of 12 different dynamic shapes, and the variable-geometry 
wings compared so favourably with the other 11 that the 
Sukhoi OKB designed a version of the T6-1 with variable- 
geometry wing configuration. They were not alone in this 
change of direction, as the Mikoyan OKB had gone along 
the same road and adapted their interceptor design, the 
future MiG-23, in similar fashion. 

The decision not to persevere with lift engines but to 
concentrate instead on variable-sweep wings was taken 
before the end of 1967, less than six months after the first 
flight of the T6-1. Work on building the new prototype 
started in December. It would appear, therefore, that the 
installation of the new engines in 1969 was not so much a 
measure to improve the performance of the T6-1 but rather 
one to test the AL-21F engines which had been the original 








, Above: The T6-1 flew for 


two years in its initial 
configuration. An 
unusual feature was the 
retractable landing light 
on the nose. 


Above, far left: The 
down-turned wingtips, 
reprofiled radome and 
ventral fins were the 
most obvious feature of 
the reworked T6-1, first 
flying in its new guise in 
1969. More importantly, 
it had been re-engined 
with the intended 
Lyul’ka AL-21F, and was 
used widely to test this 
engine for the 
forthcoming Su-24. 


Above left: lts testing 
days over by 1974, the 
T6-1 now resides in the 
Monino museum, 
having sadly lost the top 
of its fin and having 
acquired an Su-24 nose 
probe. 


The first of the swing- 
wing aircraft was the 
T6-21. It is seen here 
during weapon tests, 
and has been fitted with 
the undernose sighting 
system/defensive 
antenna group and IR 
sensor forward of the 
windscreen. The aircraft 
first flew on 17 January 
1970, immediately 
demonstrating 
outstanding 
performance. 
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Above: Thirty-four FAB- 
100 bombs are carried by 
the T6-21 during weapon 
tests, the forward outer 
positions on the two 
underfuselage racks 
being left empty. The 
aircraft is seen after 
modification, and now 
sports a stylised ‘Su’ 
OKB logo in place of the 
usual winged archer. 
The significance of the 
three red stars below 
the cockpit rail is 
unknown, but may 
allude to successes in 
missile trials. 


The third aircraft, T6-41, 
was the first to feature a 
representative 
nav/attack system and, 
like the T6-31 before it, 
sported the unusual 
‘goose’ nose probe 
contraption that became 
such a feature of first- 
generation Su-24s. This 
aircraft was the first to 
be lost in an accident, 
killing both crew 
members. 


Right: Seen in landing 
configuration, T6-41 
demonstrates the use of 
the fuel dump pipe. This 
was considerably 
reduced in length in the 
course of early 
production. 


RK 





choice not only for the T6 aircraft but also for what was to 
become the Su-17M. Yevgeniy Solov’yov, who had previ- 
ously flown the T-58VD, carried out 120 test flights on the 
T6-1 between 1967 and 1970. The majority of this flying 
was undertaken to test and develop the new engines. 

In 1970 the T6-1 was transferred to the more mundane 
job of acting as a testbed for new avionics, in which role it 
completed a further 200 flights until 1974 when it was 
retired to the Air Force Museum in Monino, near 
Moscow. Sadly, somewhere along the way it had been 
disfigured, the vertical tail having been severely truncated 
and the missing part lost, never to be replaced. It was 
further marred by the replacement of its characteristic 
straight but barbed nose probe with a complex antenna 
array similar to that of the Su-24. 


Variable-sweep T6-21 

After the decision to abandon lift-engines had been made 
in 1967, several swing-wing layouts were considered; 
among those rejected was one that, incongruously, retained 
the lift engines and another which dispensed with them and 
utilised the space gained for an internal weapons bay. 
Range was sacrificed in both cases by using valuable space 
which could otherwise have been used to carry extra fuel; 
the internal weapons bay option carried the additional 
disadvantage of seriously restricting the choice of weapons. 
Any doubts still lingering about the viability of variable- 
geometry wings were removed by the impressive demon- 
stration of the General Dynamics F-111 at the 1967 Paris 
air show. 








Yevgeniy Fel’sner, the chief designer of this project, 
eventually decided to retain the basic layout of the T6-1, 
suitably modified with swing wings which were expected 
to reduce landing and take-off distances, improve manocu- 
vrability and facilitate safer and smoother operation over a 
wider range of speeds. 

The prototype was given the designation T6-2I (the ‘2’ 
indicating a second prototype and the ‘Tl’? denoting 
izmenyayemaya |gheometriya] = variable [geometry]). At that 
time, funding for new aircraft was almost impossible to 
obtain, priority being directed towards missiles rather than 
aircraft. This is probably why the ‘T’ designation was 
retained, even though the aircraft did not have delta wings; 
it was a ruse to convince the politicians that the work on 
the T6-2I was all part of the ongoing programme. 

Coded 62 Red, the new prototype was completed before 
the end of 1969 and test pilot Vladimir Ilyushin made the 
first flight on 17 January 1970. Externally, the T6-2I 
differed from its predecessor in many ways, the most 
obvious of which was, of course, the variable swing-wing. 
The redesigned fuselage was also distinctive, with its 
noticeably larger dorsal spine (in which aircraft systems 
components were housed) and the modified engine air 
intakes. Internal changes included increased fuel capacity, 
the installation of a fuselage string beam and a reshaping of 
the mainwheel wells. The undercarriage was strengthened 
to enable it to carry an increased war load. The mainwheels 
rotated 90° during retraction to lie flat in the fuselage 
bottom, with the well doors doubling as airbrakes. As a 
measure to improve directional stability, ventral strakes 
were added under the aft fuselage. 

The variable-sweep wings had four pre-set sweep angles 
available to the pilot; 16° for take-off and landing, 35° for 
loitering and cruising, 45° for manoeuvring and 69° for 
transonic and supersonic flight. The wings of the T6-21, 
like those of the F-111, had highly-swept wing glove lead- 
ing edges and a large percentage of wing area which was 
movable; characteristics which differentiated it both from 
the Sukhoi $-221 and its production variant, the Su-17 
(OKB designation S-32), on which only the outer panels 
swivelled. (Incidentally, despite the smaller movable wing 
area, the Su-17 in its many forms was a great success and 
Sukhoi OKB became the primary Soviet designer of 
fighter-bombers in the 1980s.) 

Armament for the T6-2I was carried externally on six 
hardpoints with the exception of an internal 
Gryazev/Shipunoy GSh-6-23 cannon which was encased 
in a fairing, together with 500 rounds of ammunition, 
beneath the starboard side of the fuselage. The six-barrelled 
Gatling cannon was deflected to fire 2° down from the 
longitudinal axis of the fuselage and weighed 53 kg (117 
Ib). It had a rate of fire of 9,000 rounds per minute, 
although it was customary to use one-second bursts of 
about 100 rounds. In all, the aircraft could carry a weapon 
load totalling 7000 kg (15,432 Ib). 

Test flying of the T6-2I continued from 1970 to 1976, 
during which time it performed about 300 flights. 1971 was 
its most active year in terms of test flying, with 73 flights 
taking place. At first the T6-21 was used for performance 
and stability tests, in particular for examining controllability 
at different wing sweep angles. Later, the automatic flight 
controls, essential to reduce pilot fatigue on high-speed 
operations of long duration, were put through a rigorous 
test programme by flying sorties at very low altitude. 

The T6-2I was joined in the performance test 
programme at the end of 1970 by the second variable- 
sweep prototype, aircraft T6-31 (tactical code 63 Red). 
Ninety flights were undertaken on this aircraft in 1971, 
which, together with the test flights of the T6-21, imposed 
a heavy schedule that year for the test team. The T6-31 also 
completed its test programme in 1976, the final year being 
predominantly occupied by determining its ability to take 
off and land from a large variety of unpaved runways. Like 


the T6-2I, it made about 300 flights. 

Test pilot Vladimir Ilyushin conducted the first flight of 
not only the T6-3I but also, on 16 June 1971, that of the 
third swing-wing prototype, the T6-4I (tactical code 64 
Red). Unfortunately, this aircraft crashed in 1973 after only 
120 test flights. 
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Confident in the design, and undoubtedly influenced by 
the T6-2I’s vastly superior capabilities when compared with 
the Yak-28 then in service, the Soviet Air Force did not 




































T6-3I on test 


Left: A large variety of 
weapons was cleared for 
Su-24 use, many by the T6-31. 
PTB-3000 tanks and FAB-250s 
are carried here. 


Below: T6-31 also carried out 
missile tests. This is probably 
a Kh-23 or Kh-25. Note the 
small fuselage pod which 
contained a ciné camera. 





wait for the test programme to be completed before order- 
ing the T6-2I into production as the Sukhoi Su-24. 
Customarily, odd-number designations were attributed to 
single-seat aircraft and even numbers to multi-seaters. 
Trainer versions of single-seaters which had, of necessity, a 
second seat, kept the odd number but the letters ‘UB’ 
(uchebno-boyevoy |samolyot| = combat trainer) were added to 
their designation. Preparations for series production of the 
Su-24 had begun at the Novosibirsk aircraft factory 
No. 153, named after the famous test pilot Valeriy P. 
Chkalov. In December 1971 the first production aircraft, 





This is the T6-6, the fifth 
swing-wing aircraft. In 
addition to two bombs, 
it carries Kh-23 (AS-7 
‘Kerry’) missiles and 
SPPU-6 gun pods. The 
latter mounted a 
moveable six-barrelled 
23-mm cannon for 
ground strafing, here 
seen at the maximum 45° 
depression angle. 

















Above and right: In 
1975/76 T6-31 
demonstrated the 
Su-24’s ability to 
operate 
successfully from 
many surfaces, 
including thick 
snow. Varying 
weapon loads were 
carried during 
these trials. 

















Left: From the outset 
the Su-24 was able to 
carry a bewildering 
variety of free-fall 
bombs, including these 
250-kg and 500-kg 
weapons. Most 
Russian weapons have 
ring tails. In addition to 
iron bombs, a variety of 
fragmentation, cluster 
and fuel-air explosive 
bombs are available, 
the latter having been 
employed in 
Afghanistan. 
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Su-24 development 


The Su-24 was constantly modified during the course of early production, as 
lessons learned by the hastily-deployed service units were relayed back to the 
OKB. Many aircraft were retrofitted with later features. 


Production series 2-4 
differed from prototypes by having greater wing area; early-style 

undernose sensors; long fuel dump pipe aft of jetpipe; movable A 
intake lips and intake vortex generator 
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Production series 4-11 
revised, wider intakes of greater capture area; intakes moved further 
out from fuselage 










































































Production series 12-15 _ 
revised nose probe group; new undernose sensor group; heat Pane: 
exchanger on spine; extended leading edge of fin; reprofiled upper LE c- 

fuselage aft of cockpit; new, short fuel dump pipe; bulge at base o : 
third underfuselage hardpoint 













































































Production series 15-24 

redesigned rear fuselage; brake ‘chute relocated to bullet fairing at 
base of rudder; increased-height fin; fin-tip bullet fairing; cooling air wee 
intake on fin leading edge a 
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Production series 24-27 = 
SPO-15 Beryoza RWR antennas on sides of fin tip and on intakes; 
new, fixed-area intakes (from series 21); redesigned wings of new 
aerofoil section 
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611 White’, the 10th pre-production aircraft, was retained by 
Sukhoi as a testbed. It is seen here outside the OKB’s test 
facility at Zhukovskii. Note the vortex generator on the 
intake, fitted only to the very early machines. 


the seventh swing-wing airframe, with the construction 
number (manufacturer’s serial number) 0115301 — ice., 
Batch 01 built by factory No. 153, 1st aircraft in batch — 
was taken for its maiden flight by factory test pilot Vladimir 
Vylomov. The in-house designation or model number at 
Novosibirsk was izdeliye 41. 

Early production aircraft were subjected to a rigorous 
series of tests at the factory under the leadership of Mikhail 
P. Simonov, now the General Designer of the Sukhoi 
OKB. The new navigation and weapons systems were 
closely studied, as were the parameters of flight perfor- 
mance, controllability, stability, unpaved airfield suitability 
and automatic flight at low altitude. Test pilots 
Ye. Solov’yov, N. Rukhlyadko, V. Krechetov and 
S. Lavrent’yev were accompanied in the flying programme 
by systems operators Kh. Alfyorov, V. Belykh, 
L. Shishlyayev and L. Rudenko. 


First loss 

Test flying took its toll on both men and machines. The 
first crash took place on 28 August 1973 as the result of an 
engine fire on T6-4I, which was the first fully-equipped 
aircraft representative of the production Su-24. Tragically, 
the pilot, S. Lavrent’yev, and M. Yurov, an observer from 
NI VVS (Naoochno-issledovatel’skiy institut voyenno- 
vozdushnykh seel = Air Force Research Institute), were 
killed. On the same day a jammed flap control mechanism 
accounted for the crash on take-off of another aircraft, this 
time at the Combat and Conversion Training Centre at 
Lipetsk, Central Russia. In June 1974 the controls of the 
seventh development aircraft (T6-7) jammed but the crew 
escaped without serious injury. The crew of the T6-13 
were also fortunate to escape with their lives, ejecting 
successfully after noticing an undue forward movement in 
one of the outer wing panels. It was concluded that the 
crash was caused by a spar failure in the wing’s centre- 
section. Another development aircraft was lost after the 
completion of the state acceptance trials: the T6-61 crashed 
when control was lost at high speed, killing its pilot, V. 
Krechetov. 

Production continued while factory and service tests 
were being carried out, and in 1973 the first combat units 
of the VVS received the Su-24. It was not until 1975 that it 
was formally accepted as an operational tactical bomber. 





Modifications to the design were continually implement- 
ed as production progressed at Novosibirsk. The first was 
made at the beginning of production by an increase of wing 
span, producing a greater wing area. Changes were also 
introduced in an effort to reduce both labour and material 
costs; others were dictated by lessons learned from the 
ongoing flight tests and from operational experience. 

The rectangular cross-section of the fuselage lent itself to 
the cost-saving use of large machined panels of AK-4 
Duralumin stiffened with ribs along both axes, thereby 
reducing the number of rivets and bolts needed to attach 
them to the main airframe while simultaneously effecting 
an economy on labour. Overall, the airframe structure was 
stressed for 6.5 g at maximum weight and at all wing sweep 
angles. 

Constant problems were experienced with the variable- 
area air intakes, and the first attempt at improvement was 
the installation of vortex generators plus movable intake 
lips. A second, more successful, attempt was implemented 
starting with the 4th production batch in 1972, when the 
intakes were widened to give an increased frontal area. The 
gap between fuselage and intake was also widened to 10 cm 
(3.93 in) in order to achieve a more effective separation of 
the boundary layer. 


Increased range 

Pressure from the VVS to increase range was responded 
to at the beginning of the eighth production batch when 
the capacity of the number 1 tank was increased by 1000 
litres (220 Imp gal). In order to accommodate the larger 
tank, the cooling system for the engine compartment was 
redesigned and its air intakes, which were in the boundary 
layer splitter plate noses on the prototypes, were relocated 
to the upper sides of the rear fuselage. These alterations 
allowed the removal of internal ducting and a consequent 
saving in weight which could be taken up by extra fuel. An 
added bonus came in the improved cooling system that 
resulted from a less convoluted air flow. So, in fact, the 
knock-on effect of increasing range had also served to 
lower production costs and increase output. Drag from 
transonic shockwaves was reduced by recontouring the 
fairing from the canopy to the rear fuselage, thus improving 
the cross-section area distribution. This modification 
coincidentally created extra space behind the cockpit and 
above the fuel tanks, which was utilised for enlarging the 
equipment and avionics bays. 

As more experience was gained with the Su-24, its great 
structural strength was shown to be capable of safely carry- 
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ing more weapons, so a third and later a fourth fuselage 
hardpoint was added under the centreline. This increased 
the prototype’s original total of six hardpoints to eight. 
Even more significant was the increase in weapons load to 
8000 kg (17,637 Ib); it is worth recalling that the equivalent 
load of the original S-6 project was only 3000 kg 
(6,614 Ib). 


Rear fuselage redesign 

Important changes were introduced with the 15th 
production batch when the shape of the rear fuselage was 
redesigned to reduce drag. The box-like structure around 
the engine nozzles was replaced by a more rounded one 
with a deeply dished bottom plate between the two 
nozzles, allowing the brake ’chute to be relocated to the tail 
fin just below the rudder. Extensions were added to the 
vertical tail at the top and along its leading edge; the upper 
extension supported the A-711 LORAN radio navi- 
gation antenna and the leading edge now accommodated 
both the RSDN-10 navigation antenna and the cooling air 
intake for the generators. SPO-15 Beryoza (Birch) passive 
radar warning antennas in triangular fairings were placed on 
either side of the fin near the top. (SPO = Sistema 
Preduprezhdeniya ob Obluchenii = radar homing and warning 
system.) Cover for the forward hemisphere was provided 
by similar devices attached to the upper outside angles of 
the engine air intakes. A new active radar jamming system, 
Geran’-F (Geranium), was installed internally. Other 
changes made at this time included the addition of leading- 
edge flaps to the movable wing sections and a reduction in 
the number of sections of the double-slotted flaps from 
three to two. 








Carrying B-8M 20-round 
pods for the S-8KO 
rocket, this is a very 
early production Su-24, 
seen at the Irkutsk 
Aviation Military 
Engineering School, 
where it is used for 
ground instruction. The 
first production batches 
lacked the large heat- 
exchanger fairing on the 
upper fuselage. 


Below: Another early 
production Su-24 is seen 
while undertaking VWVS 
trials at the Akhtubinsk 
Test Centre. It is fitted 
with the Parol’-2 IFF 
system which was still 
experimental at the 
time. The ‘Fencer’ was 
rushed into service to 
cover a perceived gap in 
capability caused by the 
fielding of new US 
aircraft such as the 
F-111, and the need to 
penetrate hostile 
defences at high speed 
and low level. While 
testing continued, 
service deliveries were 
made to the Combat and 
Conversion Training 
Centre at Lipetsk and 
the first front-line units 
in the Ukraine and the 
Baltic Republics. 
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Although most Su-24s 
were supplied to the 
VVS, a regiment was 
transferred in 1989 to the 
AVMF (Naval Aviation), 
to support the Baltic 
Fleet. The 132nd MShAD 
is still operational with 
the Su-24M, for which 
training is undertaken 
by the 240th GvSAP, the 
Naval Aviation Training 
Centre at Ostrov. Seen 
at Ostrov are two Su-24s 
from different 
production batches. 


This view of T6-19 
(background) and an 
Su-24 from the 20th 
production series 
graphically illustrates 
the considerable 
redesign of the tail and 
rear fuselage area 
introduced by the 15th 
production batch. The 
closely fitting structure 
around the jetpipes of 
the later aircraft reduced 
drag considerably but 
necessitated the 
relocation of the brake 
‘chute into the large 
bullet fairing. The 
extended leading edge 
of the fin housed the 
antenna for the RSDN- 
10 navigation system. 
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By 1975 a final solution was found for the continuing 
problems with the variable air intakes. From the 21st batch 
onwards they were replaced by fixed-area intakes, a change 
resulting in a weight saving of 200 kg (440 Ib). Aircraft 
previously built with variable intakes had that control 
disconnected. Maximum speed, as a consequence, was 
effectively limited to 1400 km/h (870 mph) or Mach 1.4 at 
sea level, except for very short emergency bursts of Mach 2, 
an action which incurred the risk of damaging the engines. 
This was considered a worthwhile trade-off against the 
elimination of previous problems, particularly as 1400 
km/h at sea level had become the standard attack mode. It 
may have been more than just a coincidence that the 
accepted reduction in maximum speed also enabled engi- 
neers working on the complex navigation and weapons 
systems to resolve their difficulties. 

Concurrently with locking the engine air intakes, the 
wings were redesigned and given a different aerofoil. A 
new SRO-1P IFF (identification, friend or foe) transpon- 
der, known as the Parol’ (Password) system, was installed in 


place of the earlier SRZO-1 Khrom-Nikel’ unit. 


Structural description of Su-24 

The all-metal semi-monocoque fuselage of the Su-24 is 
built in three sections which, in turn, are subdivided into 
compartments. The forward fuselage has three compart- 
ments. The foremost is the nose housing the radar equip- 
ment and antennas covered by a dielectric radome and 
stretching back to the fourth frame. Immediately behind is 
the cockpit and nosewheel well located between the fourth 
and ninth frames. The third compartment lies between the 
ninth and the 15th frames and houses avionics and other 
equipment. 


In the centre fuselage, the first of the three compartments 
contains the wing centre-section and pivoting hinges 
between the 15th and 16th frames; the second, three 
integral fuel tanks between the 16th and 35th, and the 
third, the mainwheel wells between the 18th and 22nd. 
The wing centre-section is an integral part of the fuselage 
and cannot be detached; it has a primary structure of a 
lateral beam with outer wing pivots and oblique struts. The 
trailing edges of the pivoting wing when at maximum 
sweep are accommodated by two wells built into-the centre 
fuselage. 

The three compartments of the aft fuselage are all 
occupied by the engines and the fuel tank which separates 
them. To safeguard against possible fires, as fuel is used it is 
replaced in the tanks by an inert gas. Further fire precau- 
tions are inherent in the relatively wide separation of the 
two engines. A cooling air intake is mounted on each side 
of the upper rear fuselage. 

Attached to the fuselage are two vertical, rectangular, 
lateral engine air intakes. Boundary layer splitter plates 
which form their inner walls are set at 10 cm (4 in) from 
the fuselage. The intakes feature an ice protection system 
and a debris extractor. Air from the intakes enters ducts 
which curve into cylindrical tubes that feed the engines. 

The pressurised and air conditioned cockpit is fitted with 
dual flight controls for training and emergency use. An 
excellent view is afforded by the polycarbonate windscreen, 
which is strongly constructed to withstand severe bird- 
strikes. The two crew members sit side-by-side, pilot on 
the left, navigator/weapons systems operator (WSO) on the 
right, on Zvezda K-36D zero-zero ejection seats. From the 
ninth production batch onwards, K-36DM seats were 
installed that allowed activation by either crew member 
with almost simultaneous ejection by the KPA-4M system. 
The canopy consists of three modules:’ a fixed windscreen 
and two convex transparent panels which open indepen- 
dently by means of individual hydraulic jacks. They open to 
permit crew access and close to form the roof and side walls 
of the canopy. In an emergency these doors are jettisoned. 
From the 14th batch onwards the crew was protected 
against hazardous radiation from the electronic systems. 

The wing comprises a fixed centre-section, or glove, and 
two movable outer wing panels. The leading edges of the 
centre-section are swept back 69° and carry the forged steel 
(VNS-5) pivots for the outer panels, as well as various 
devices for closing any slots that appear at the four different 
sweep angles of the outer wings. Two weapons hardpoints 
positioned under the edges of the wing glove are plumbed, 
enabling them to carry 3000-litre (660-Imp gal) fuel tanks if 
required. Two-section spoilers with a total area of 3.06 m° 
(32.94 sq ft) are fitted on the upper surfaces of the outer 
wings. Both deploy automatically when the wing sweep 
angle is less than 53° and can deflect up to 43° (the angle 
reduces to 14° when the flaps are lowered). On the trailing 
edge are flaps with a total area of 10.21 m° (109.91 sq ft); 
up to the 14th batch they were in three sections, but from 
the 15th batch onwards this number was reduced to two. 
The four-section slats on the leading edge have a total area 
of 3.06 m? (32.97 sq ft) and are deflected up to 27° by five 
screw jacks. No ailerons are fitted; the stabilators are used 
to control roll and pitch, aided in the former function by 
the spoilers. 

The outer wing structure consists of four spars with an 
integral skinning of varying thickness. The sweep mecha- 
nism is hydraulically operated. Up to 500 kg (1,105 Ib) of 
weapons can be carried on pylons which rotate as the wings 
move in order to maintain a parallel alignment to the fuselage. 

The wings have 4.5° anhedral, an aerodynamic camber 
of -4° and zero incidence. Aspect ratio varies from 2.107 to 
5.64. Aerofoil sections are as follows: fixed inner wings = 
TsAGI SR14S-5.376; outer movable wing leading section 
= TsAGI SR14S-9.226; trailing portion = TsAGI 
SR16M-10. 





A single swept-back all-metal fin and rudder assembly 
totals 9.23 m?* (99.39 sq ft) in area. Of this, the rudder 
contributes 1.44 m° (15.47 sq ft), increased to 1.58 m?* 
(16.97 sq ft) from the beginning of the 15th batch when 
the addition of extra radio communications antennas neces- 
sitated an increase in height. At the same time, the leading 
edge was extended to incorporate radio navigation antenna 
and an intake added to its base to feed more cooling air to 
the generators. Rudder deflection is +24°. The fin is swept 
55° at quarter-chord, with an aspect ratio of 0.9942 and a 
TsAGI 1153S-4.97 aerofoil section. Ventral fins, each 1.1 
m? (11.84 sq ft) in area, are fitted on either side of the rear 
fuselage to improve directional stability at high speeds. 

The all-moving horizontal tail surfaces (stabilators) have 
an area of 13.71 m? (147.54 sq ft) and a sweepback of 55° at 
quarter-chord. The aspect ratio is 2.287 and the airfoil 
section TsAGI 1155S-5.467. Each panel has a straight axis 
of rotation and is actuated independently by its own drive 
unit; deflection is +11/-22°. Ingenious use is made of the 
undercarriage doors which double as airbrakes with a total 
area of 2.06 m? (22.17 sq ft) and a maximum deflection of 
62°. 

A bullet-shaped fairing at the base of the fin (on later 
production variants) immediately below the rudder contains 
two cruciform canopies of the parachute braking system, 
type PTK-6, which is used to reduce the landing roll. Each 
canopy has an area of 23 m° (247.57 sq ft) and its own small 
circular parachute to assist its extraction from the fairing. 

The Su-24 has a hydraulically retractable tricycle under- 
carriage with twin wheels on each unit and pneumatic 
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emergency extension. The main units are equipped with 
KT-172 wheels with pneumatically controlled disc brake 
units and tubeless tyres (950 x 300 mm/37 x 12 in). They 
retract forward into fuselage wells. Two unbraked KN-21 
wheels, with 660 x 200 mm (26 x 8 in) tyres, are used for 
the steerable nose gear unit which retracts aft into a well 
beneath the cockpit. Painstaking care was taken in the 
design of the landing gear to equip the Su-24 for operation 
from paved or unpaved runways and enable it to work 
from either in all climatic conditions. One of the measures 
that can be implemented if necessary is the installation of 
skis with their own brakes and lubrication system, which 
replace the wheels of the main gear when the surface is icy 
or excessively soft. 


Engine specification 

The two Lyul’ka AL-21F-3 axial-flow turbojets each 
have a 14-stage compressor, annular combustion chamber, 
three-stage turbine, straight-through afterburner and a 
fully-variable supersonic nozzle. Maximum power rating of 
the engine is 76.49 kN (17,200 Ib st) in dry thrust and 
110.29 kN (24,800 Ib st) with full afterburner activated. 
The turbine temperature is 1112° C (2,034° F). Mass 
airflow is 104 kg/sec (220 lb/sec). A semi-rigid control 
system includes a throttle which is mechanically linked 
from the pilot’s cockpit via hydraulic actuators to the 
engines. An additional electrical control system is placed on 
the central console accessible to both crew members. 

Three fuel tanks, numbered 1 to 3, are sited in the 
fuselage, holding a total of 10860 litres/2,389 Imp gal — 





The final incarnation of 
the first-generation 
‘Fencer’ is exemplified 
by this Su-24 at the 
Sukhoi factory airfield at 
Novosibirsk. Designated 
‘Fencer-C’ by NATO, this 
version had prominent 
triangular fairings for 
the SPO-15 added to the 
fin and intake sides. In 
this view the sturdiness 
of the undercarriage is 
highlighted, a feature 
which has saved many a 
‘Fencer’ crew from 
embarassment, or 
worse, over the aircraft’s 
lengthy career. 


The flightline at Osla in 
Poland groans under the 
weight of the Su-24s of 
the 3rd BAP, part of the 
149th BAD. The 
regiment had two 
squadrons, one flying 
‘Fencer-Bs’ (in the 
background), and one 
with ‘Fencer-Cs’ 
(foreground, identifiable 
by the triangular intake 
fairings for the Beryoza 
RWR system. With a 
clutch of three bases 
(Osla, Szprotawa and 
Zagan) in the southwest 
corner of Poland, close 
to the East German and 
Czech borders, the 149th 
BAD represented the 
powerhouse of the 
Soviet forces in Europe. 
Like the F-111s in 
Europe, the Su-24s were 
mainly based back from 
the front line to make 
their airfields a more 
difficult target for 
NATO, yet were close 
enough to make their 
considerable presence 
felt should the 
unthinkable have 
happened in Central 
Europe. 
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This Su-24 is loaded 
with Kh-23 (AS-7 ‘Kerry’) 
missiles on the outboard 
wing pylons and Kh-29L 
(AS-14 ‘Kedge’) missiles 
on the inner wing and 
centreline pylons. The 
Kh-29 is an important 
precision attack weapon 
for the Su-24, available 
in either laser- (Kh-29L) 
or TV-guided (Kh-29T) 
versions. The laser 
version is instantly 
recognisable by having a 
small seeker head 
(designated 24NI), while 
the TV version has a 
much larger seeker. 
Only three of these 
weapons can be carried, 
and require offboard 
designation. 
Alternatively, with 
reduced weapon load a 
designation pod can be 
carried for autonomous 
aiming. 


Carrying PTB-3000 fuel 
tanks, this late-series 
Su-24 ‘Fencer-C’ of the 
132nd MShAD, Soviet 
Baltic Fleet, was 
intercepted by the 
Swedish air force. 
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2220 litres/488 Imp gal, 2950 litres/649 Imp gal and 4890 
litres/1,075 Imp gal, respectively) — and are pressurised to 
2.8 psi (0.2 kg/cm’). The capacity of tank No. 3 includes a 
supplementary tank located between the engines and some- 
times referred to as number 3A. From the eighth batch, the 
No. 1 tank was enlarged to carry 3220 litres (708 Imp gal), 
increasing the total fuel capacity to 11860 litres (2,609 Imp 
gal). Two PTB-3000 (3000-litre/660-Imp gal) drop tanks 
can be carried under the wings and a third PTB-2000 
(2000 litres/440 Imp gal) drop tank beneath the fuselage. 
All three are suspended on BD-4U pylons. Special steps 
have been taken to guarantee fuel flow under negative-g 
conditions. On leaving the main tanks, fuel passes into an 
accumulator tank, and from there under pressure to the 
engines. Supply is ensured in all operating conditions, 
including use of the afterburner. Should emergency 
demand, there is a fuel jettison system with valves placed 
under the fuselage between the engine nozzles. 


Weapon options 

With the exception of the internal cannon, all armament 
is carried externally on eight hardpoints, two of which are 
located under each wing and four under the fuselage. A 
large variety of weapons can be handled by the SAU system 
which allows a maximum number of selections and controls 
all their pre-launch, launch and dropping conditions. Total 
war load is 8000 kg (17,637 Ib). 

A high degree of flexibility in weapon combinations is 
guaranteed, with selections available from: 
m Air-to-surface missiles. Choice was originally limited to 
up to four radio-guided or passive radar homing types such 


as the Kh-23, Kh-23M and Kh-28 transported on APU-28 


and AKU-58E launchers. Within a short time the Kh-25, 
Kh-25M, Kh-25MR and Kh-58 were included in the list 
of available weapons. One proviso is that when the Kh-58 
is selected only two of this type of missile can be carried. If 
separate TV or laser designator pods are used, the crew can 
choose from up to four Kh-25MLs or three Kh-29L or 
Kh-29T ASMs. Some variants of these missiles are 
equipped with nuclear warheads. 

m@ Anti-radiation missiles such as the Kh-31T and the 
Kh-58U can be used, provided an LO-80 or LO-81 
Fantasmagoria pod is fitted. 

m Air-to-air IR-homing missiles such as the R-60 on two 
APU-60-1 launchers can be carried on the outer wing 
pylons. 

mw Unguided rockets of various sizes can be carried on 
launchers or in pods. No more than six launchers or pods 
can be utilised at a time. The following types are used: 

— 57-mm S-5 in 32-round UB-32 pods (universahl’nyy blok 
= here, standardised rocket pod); 

— 85-mm S-8KO (kumulyativno-oskolochnaya = shaped- 
charge armour-piercing/fragmentation) in 20-round B-8M 
pods; 

— 122-mm S-13T or S-13-OF (oskolochno-fugahsnaya = 
fragmentation/high-explosive) in five-round B-13 pods; 

— 240-mm S-24 (up to six individual rockets, each on an 
APU-68UM2E1 launcher); 

— 370-mm S-25, S-25-OF, S-25-OFM (up to four individ- 
ual rockets, each on an O-25 launcher) 

m@ Unguided bombs from 100 kg (220 Ib) to 1500 kg (3,307 
Ib) on BD-3, BD-4 or MBD-3-U6-68 bomb racks or in 
KMGU-2 sub-munitions containers (onteyner dlya malo- 
gabaritnykh gruzov universahl’nyy = ‘all-purpose small items 


container’); the latter, however, cannot be attached to the 
rear underfuselage hardpoint. 
@ Cluster bombs in up to eight RBK-250 or four 
RBK-500 canisters (rahzovaya bombovaya kasseta = lit. 
disposable bomb cassette) 
m Tactical nuclear bombs, e.g., 6U-57, 8U-49, 8U-63, 
RN-28, 244N and the 10-kT RN-24 (now, of course, all 
removed from the inventory) 
m SPPU-6 gun pods (syomnaya podveezhnaya pushechnaya 
ustanovka = detachable movable cannon installation); up to 
three can be carried, each holding 400 rounds and a 
9A-620 or YA-768 23-mm six-barrelled cannon which the 
pilot can deflect downwards by up to 45° 
@ GSh-6-23 six-barrelled 23-mm Gatling cannon with 500 
rounds located inside the fuselage in a fairing under the 
starboard side. 

Performance of all guns is monitored by an AKS-5 gun 
camera under the port side of the fuselage. 


Aircraft systems 

Aircraft flight control systems allow operations to be 
conducted from either seat and have both manual and auto- 
matic modes. Twin-chamber hydraulic actuators are located 
close to the cockpit controls. A special feature of the 
control system is the differentially deflected stabilisers which 
operate in both roll and pitch control channels. The spoil- 
ers, which are part of the roll control circuit, can be operat- 
ed at wing sweep angles of less than 35° and can also be 
used as airbrakes. Hybrid hydraulic actuators work in three 
modes (damped, amplified and servo unit modes) to control 
longitudinal and lateral movements. Customarily, the pilot 
manually controls the aircraft for direction and pitch, but 
during very low level flight the SAU-6 automatic pilot 
system is activated for terrain following. This utilises the 
ARU-11A, RM-130 and KAU-120 servos. Under manual 
control, pitch is managed by the control stick which is 
linked to the stabilators. To give a more realistic feel to the 
controls, an ARZ-1 artificial-feel mechanism operates in 
manual mode. Yaw is controlled by a rudder linked rigidly 
to its hydraulic actuator. As a safety precaution, the aircraft 
automatically climbs if the SAU-6 system malfunctions at 
low altitude. 

A PPV head-up display (HUD) is centred above the 
instrument panel in the pilot’s station, and immediately 
below this is a bank of switches. The main instrument panel 
features the airspeed indicator, vertical speed indicator and a 
combined flight indicator and altimeter. Also on the port 
side panel are the throttle levers and some emergency 
switches. To the right of this array, centrally placed in the 
cockpit, are the engine temperature and fuel gauges, engine 
rpm counter, weapons system indicators, radar warning 
panel, system diagnostic LEDs and the duplicate set of basic 
flying instruments for use by the systems operator, should 
the pilot be incapacitated. The central panel also houses an 
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electric control system for the engine and more emergency 
switches. The main feature of the starboard work. station} 
under the supervision of the weapons system operator, is a 
shrouded rectangular cathode ray tube (CRT) for the 
display of combat and navigation data, with appropriate 
input and weapons control switches adjacent to it. Mount- 
ed on the starboard panel are the communications, electri- 
cal switches and a third set of emergency system controls. 

Compressed air from the main engine compressor is 
responsible for many duties. It controls the cockpit 
environment, automatically monitoring it for pressure and 
temperature adjustment, canopy de-misting and crew flying 
suit ventilation and anti-g regulation. Instrument and equip- 
ment cooling and ventilation are also controlled by the 
compressor, although there is a manual override switch for 
adjusting cockpit temperature. The crew is supplied with 
oxygen throughout the aircraft’s altitude range as long as 
the cabin remains pressurised. Should depressurisation occur 
below 10000 m (32,810 ft), the supply can be sustained 
indefinitely but at higher altitudes it can only be maintained 
for a brief period. Oxygen is also supplied during ejection. 

The aircraft’s emergency escape system allows for 
separate ejection, but it is mandatory for the systems opera- 
tor if the pilot has already ejected. There is an electro- 
mechanical interlock between seat ejection and canopy jet- 
tison and the whole process of escaping from the aircraft is 
automatic after the handles have been pulled. 

It is not only the variable-sweep wings that make the 
Su-24 special; it was also the first time that the Sukhoi 
OKB had had responsibility for producing not just an 
aircraft but a whole weapons system complex operated by 
an onboard computer. The new system was developed 
before the miniaturisation of avionics components and 
weighs 1500 kg (3,307 Ib); fitting such a bulk into the 
airframe was not easily accomplished. Responsibility for the 
task of integrating aircraft and weapons through the TsVU- 
10-058 onboard computer (fsentrahl’niye vychisleetel’noye 
ustroystvo = central computing unit) was given to Deputy 
General Designer Ye. Zazorin. 








This early Su-24 (albeit 
with retrofitted fixed 
intakes) taxis at 
Zhukovskii with a single 
RBK-500 cluster bomb. 
This basic dispenser is 
available with a variety 
of sub-munitions: 108 
AO-2.5 RTM anti- 
personnel/anti-materiel 
munitions; 268 PTAB-1M 
anti-armour bomblets; 
565 ShOAB-0.5 anti- 
personnel bomblets; 14 
SPBE infra-red guided, 
shaped-charge warhead 
anti-armour weapons; or 
15 SPBE-D sensor-fused 
anti-armour weapons, 
The RBK-500U is a 
modified version, the U 
standing for ‘Unified’, It 
has five known sub- 
munitions: the SPBE-D, 
OFAB-2.5 and OFAB-50 
fragmentation weapons, 
BETAB concrete 
penetrator and PTAB 
anti-armour weapon. 


A number of Su-24s were 
used in the Su-24M 
development 
programme. Retaining 
its ‘goose’ nose probe, 
this aircraft exhibits the 
main features of the new 
variant, including 
Kayra-24M electro- 
optical system under the 
fuselage and lengthened 
nose. The rounded wing 
fences were fitted to 
many Su-24Ms, although 
they were mostly 
removed at a /ater date. 








Of note in this view of 
an Su-24M in maximum- 
sweep configuration is 
the small hemispherical 
Mak IR sensor mounted 
on the spine behind the 
cockpit, and the 
retractable refuelling 
probe ahead of the 
windscreen. 
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Weapons delivery to the predetermined spot is 
controlled by a PNS-24 Tigr navigation and targeting/ 
weapons control system (preetsel’no-navigatseeonnaya sistema) 
which integrates 13 sub-systems to guide the aircraft 
automatically along a pre-programmed route, select and 
accurately deliver the weapons to destroy the target and 
then return the aircraft safely to a landing approach 40-50 
m (135 to 165 ft) above its home base. Following the usual 
Soviet practice, the aircraft’s designation number was incor- 
porated into many of its major systems’ designations, hence 
PNS-24. The objective of installing an NK~-24 navigation 


system was to promote safe flying, landing and accurate 
navigation in all meteorological conditions by both day and 
night. An A-035 radio altimeter and an SAU-6 autopilot 
(sistema avtomateecheskovo upravleniya) are fitted. Flight from 
the home base to the target is controlled by an SO-63B 
active response system (samolyotnyy otvetchik = aircraft- 
mounted [ATC, IFF, etc.] responder) and an MRP-56P 
marker beacon receiver (markernyy rahdiopreeyomnik). These 
systems are linked to a Pion (Peonie) antenna on the side of 
the vertical tail and work with an ARK-10 automatic 
direction finder (avtomateecheskiy rahdiokompas) which in 
turn works in conjunction with ground control beacons 
and stations. Also incorporated is a Romb-1K (Rhombus) 
short-range navigation (SHORAN) and instrument landing 
system. 


Radar and FLIR 


To minimise risk of detection, the journey to the target 
is accomplished at very low level using a Rel’yef (Profile) 
terrain-following radar. Its antenna is positioned in the nose 
below the main radar dish, together with another antenna 
for an Orion-A pulse-Doppler observation radar which 
sweeps up to 150 km (93 miles) of the forward hemisphere 
for landmarks to provide track correction and target loca- 
tion. A TP-23E forward-looking infra-red sensor (FLIR; 
teplopelengahtor) is installed and a PVD-7 pitot tube (prey- 
omnik vozdushnovo davleniya) is located on each side of, and 
just below, the windscreen. Short-range guidance and 
poor-weather landing assistance is provided by an RSBN-6 
system (raldiosistema blizhney navigahtsii = SHORAN). The 
actual guidance of air-to-ground missiles depends on which 
type of missile is used. Kh-23 and Kh-25MR missiles use 
the Del’ta system with an aerial under the nose radome, but 
laser-guided weapons such as the Kh-25ML and Kh-29L 
and the TV-guided Kh-29T required the appropriate 
Fantasmagoria designator pod to be carried. Located under 
the fuselage in front of the nose gear unit are three aerials. 
The topmost is for the Chaika (Seagull) electro-optical 
sighting system; below it are two sensors of the Filin-N 
(Horned Owl) defence system. 

An elaborate electrical system caters not only for instru- 
ments and equipment but also for their power sources plus 
all the main and distributive networks. Two alternators and 
two DC generators provide the main power. Two power 
transformers convert AC for the three-phase supply and 
there are single-phase and three-phase inverters. Emergency 
AC sources are available and two batteries act as DC 
back-up. 

Communications equipment comprises an R-832M 
Landysh (Lily of the valley) HF and VHF radio, duplicated 
by an R-847 transceiver, for inter-aircraft voice communi- 
cation and ground station contact. Inter-crew communica- 
tion is via an SPU-9 intercom (samolyotnoye peregovornoye 
ustroystvo = [intra-|aircraft communication device). All 
communications are chronicled by an M-61 cockpit voice 
recorder (CVR). 

A Tester-U3 flight data recorder (FDR), AKS-5 and 
A-39SM gun cameras, a PAU-487 and a Kristall VTR all 
play a part in the recording and logging of the functioning 
of aircraft flight systems and the effectiveness of combat 
missions and crew performance. Defence management is 
performed by a Filin-N system which has been continually 
updated and improved — several instances have already been 
noted above when referring to specification changes made 
during the production run. The system ultimately included 
a Beryoza SPO-15 for passive radar warning, SPS-161 for 
active ECM (electronic countermeasures) with its antenna 
under the parabrake fairing, and a Geran’-F active radar 
jammer with one antenna above the rudder and another 
under the nose. APP-50 chaff/flare dispensers (avtomaht 
postanovki pomekh = literally, automatic interference emitter) 
can also be fitted as part of a wing fence, but these are more 
a feature of the Su-24M. 









The hydraulic system has three independent circuits, 
each fed by two pumps, one on each side of the main 
engines. The system operates on AMG-10 fluid at 210 
kg/cm?’ (3,000 psi). For safety reasons there are duplicated 
pneumatic systems, both working at 200 kg/cm? (2,857 


psi). 
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Production of the Su-24 proceeded at Novosibirsk with 
improvements constantly being incorporated. Recognition 
of the individual production batches is complicated by 
many of the modifications being retrofitted to aircraft built 
previously. None of these alterations resulted in a new 
designation and it was not until 1978 that sufficient major 
changes took place on the factory production lines to justify 
the change to Su-24M (modifitseerovannyy = modified). 

Work on the design of the new variant and the perfec- 
tion of its distinct systems had begun in 1975. Alterations 
were made to the eighth Su-24 prototype, the T6-8, which 
as a consequence was redesignated T6-8M. Its first flight 
took place on 24 June 1977. Production aircraft were 
known to the OKB as T6-M, to the factory as izdeliye 44 
and, to confuse the issue further, to the VVS as the 
Su-24M. 

Major changes were made to the avionics, the most 
fundamental being the installation of a new weapons 
control system now known as the PNS-24M Tigr NS. To 
accommodate the updated equipment the forward fuselage 
was extended by 76 cm (29.9 in) and lowered by 15 cm 
(5.9 in) while still retaining the nose radome. 

Upgraded parts of the new system included the MS-11M 
gyroscope, SAU-6M autopilot and RV-21 radio altimeter 
(rahdiovysotomer). One distinctive feature of all Su-24M 
aircraft except the T6-8M, rendered this model immediate- 
ly identifiable: the F-shaped antenna assembly on the end of 
the nose, nicknamed ‘gus’ (goose) by the Russians because 
of its gooseneck shape, was replaced by a straight PVD- 
18G-5M series H, on which were two barb-shaped pitch 
and yaw transducers. 

Less obvious but equally innovative was the replacement 
of the electro-optical sighting system by the Kayra-24M 
(Grebe) day/night low-light-level TV system/laser designa- 
tor. It was installed under the nose in a small fairing with a 
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Two views depict the first full Su-24M 
aircraft, converted from a prototype and 
designated T6-8M. Although it retains the 
earlier ‘goose’ nose probe, the extended 
forward fuselage and drooped radome are 
apparent, features which made the aircraft 
look much more like its Western rival: the 
F-111. For a time the T6-8M wore a three-tone 
tactical camouflage. 








flat, forward-facing window. This device enabled the 
aircraft to carry laser- and TV-guided missiles such as the 
Kh-25ML, Kh-29L and the Kh-29T, dispensing with the 
previously necessary external designator pod. 

A more powerful computer (model TsVU-10-058K) was 
fitted, the Romb-1K ground control navigation and land- 
ing system was replaced by the Klistron ILS unit and other 
guidance systems were brought up to the Udar (Blow or 
Strike) standard used by ground attack aircraft. The 
SO-63B flight control active response system was replaced 
by the improved SO-69 and the ARK-15M automatic 
direction finder was introduced to locate beacons and 
ground stations. 





Second-generation ‘Fencers’ 


Su-24M - fighter-bomber ; 
lengthened forward fuselage and drooped radome; Kayra-24M ay a 
electro-optical system under forward fuselage; simplified nose Gf 
probe; retractable refuelling probe forward of windscreen of 
















































Su-24MR - reconnaissance 
based on Su-24M; large dielectric panel on either side of nose; no 
cannon fitted; only two underfuselage hardpoints; comprehensive i 
reconnaissance suite fitted; large heat exchanger fairing on spine 




































































Su-24MP - electronic warfare 

based on Su-24M; row of dielectric panels either side of nose; 4 
‘hockey stick’ antennas on fuselage; large antenna fairings under Za 
nose and on spine a 
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A pair of Su-24Ms heads 
out on a rocketing 
mission, each armed 
with four pods. The 
‘Fencer’ can carry a wide 
range of rockets, 
ranging in body 
diameter from the 
57-mm S-5 to the 
massive 370-mm S-25. 
Only four of the latter 
can be carried, while 128 
S-5s can be carried in 
four UB-32 pods. 


Below right: ‘91 Blue’ is 
one of a few Su-24Ms 
noted in an export-style 
camouflage. 


Below: An early Su-24M 
is seen during flight 
trials, Aft of the 
nosewheel is the bulged 
fairing and square 
window of the Kayra- 
24M system, which 
replaced the earlier 
sighting system and 
allowed the 
autonomous delivery of 
TV- and laser-guided 
weapons without the 
need for an external pod. 











Not only were better weapons now an option but also 
the number that could be carried was increased by the 
addition of a ninth hardpoint. These amendments offered 
the Su-24M numerous extra selections from a formidable 
array of weaponry. It could be armed with up to four 
500-kg (1,102-lb) KAB-500 or two 1500-kg (3,307-Ib) 
KAB-1500 ‘smart bombs’ (korrekteeruyemaya aviabomba = 
guided bomb) guided by laser, TV or radio. Instead of the 
previous load of 18 250-kg (551-Ib) FAB-250 ‘iron bombs’ 
(fugahsnaya aviabomba = HE bomb), 30 can now be 
carried, or an extra pair of 500-kg FAB-500s bringing the 
total to 10, or three 1500-kg FAB-1500 unguided bombs 
instead of two. 

A new defence system known as Karpaty (Carpathian 
mountains) was introduced, with the small hemispherical 
Mak (Poppy) infra-red sensor situated amidships on the 
fuselage roof. This replaced the previous IR sensor which 
was positioned immediately ahead of the windscreen. 
Modifications were also made to the Beryoza passive radar 








warning system by reshaping its triangular antenna fairings 
on the air intakes and streamlining them to blend more 
smoothly into the wing gloves. For electronic countermea- 
sures an SPS-161 station was fitted, as on the Su-24. A 
Fantasmagoria pod, when carried under the fuselage, was 
also able to collect and process data on enemy radar 
stations. 

Combat capability was greatly improved by the addition 
to all Su-24Ms of an inflight-refuelling system. Its L-shaped 
FPSh-5M probe retracted into the nose just ahead of the 
cockpit when not in use. Refuelling at 1500 litres (330 Imp 
gal) per minute was usually assigned to a second Su-24M 
fitted with a detachable underfuselage hose drum unit 
(HDU) designated UPAZ-1A Sakhalin (unifitseerovannyy 
podvesnoy agregaht zaprahvki = standardised suspended |1.c., 
external] refuelling unit). The ‘standardised’ part of the 
name means it is usually fitted to Il-78/II-78M Midas 
tankers but can also be used by tactical aircraft as a ‘buddy’ 
refuelling pack. Inflight refuelling introduced the advanta- 
geous option of taking off with less than a full fuel load and 
replacing the saved weight with the equivalent in extra 
weapons. 

Work on inflight-refuelling had originally started at the 
Sukhoi OKB in 1974 when the first production Su-15 
(c/n 0115301) was fitted with a Sakhalin-6A HDU. A sister 
aircraft was equipped with a non-retractable refuelling 
probe on the starboard side of its nose. Although this 
experiment was successfully developed into the UPAZ 
system, it was not used by the PVO (Protivovozdushnaya 
Oborona = Air Defence Force) on the Su-15. 

Rounded wing fences were, at one point, fitted on the 
edge of the wing glove, protruding over it to merge with 
the weapons pylon. As a result of lessons learned in 
Afghanistan, APP-50 chaft/flare dispensers, each holding 12 
cartridge packs, were built into the wing fences, changing 
them to a more rectangular shape. Later, when it was 
discovered that although they improved longitudinal stabili- 
ty it was at the expense of directional stability, many wing 
fences were removed and the dispensers relocated on the 
upper rear fuselage. 


Sukhoi Su-24MK 

For many years Su-24s were manufactured exclusively 
for the Soviet Air Force, but in the mid-1980s permission 
was granted to export them to Arab states. In the late 1980s 
the Sukhoi OKB designed a version of the Su-24M for the 
newly-opened and potentially lucrative export market. It 
was a specially-modified version designated Su-24MK 





(kommercheskiy = ‘commercial’, i.e., export version), aka 
izdeliye 44M. The first flight of the new variant took place 
in 1987 and small-scale production commenced in 1988. 
There were very few differences between the Su-24M and 
the Su-24MK and those differences were mainly in the 
avionics, particularly the IFF equipment and weapons 
options; for example, the Su-24MK could carry more 
bombs = 38 FAB-100s compared with 34 on the Su-24M 
and 4 rather than 2 air-to-air missiles. A different computer, 
designated TsVM-24, was also installed. However, any 
country now prepared to purchase this type could, no 
doubt, have its particular requirements met. All export 
Su-24MKs had angular wing fences fitted, even though 
they were being removed at the time from Soviet Air Force 
aircraft of this type. 

Efforts to widen the market for ‘Fencer’ variants began in 
August 1989 when the Su-24MK coded 38 White (c/n 
1041643 = i.e., Su-24M batch 10, factory code 416, 43rd 
aircraft in batch) made its public début to a limited audi- 
ence at an air display at the Khodinka airfield in Moscow. 
(NOTE: The Su-24M had a new sequence of batch 
numbers starting from 01. In addition the factory number, 
153, used in the construction number was replaced for 
security reasons by the code 416). The Kh-58 anti-radar 
missile was also there, making its first public appearance. 
Further forays were made to promote overseas sales by a 
commercial presentation of the Su-24MK and the new 
Kh-59 ASM and Kh-31P anti-radar missiles at the 1991 
Dubai Fair. In the following year an Su-24M (tactical code 
42 White, c/n 0415303) of the 89th BAP from Szprotawa 
AB, Poland) was displayed at the ILA’90 air show in Berlin 
and an Su-24MR (tactical code 40 Yellow, c/n 0941648) 
belonging to the Sukhoi OKB exhibited at MosAeroShow- 
92 in Zhukhovskii and also at Farnborough International 
*92 painted in Russian flag colours. 

Export sales of the Su-24MK have been disappointing 
but with hindsight, this should not be surprising as some 
potential customers may have decided in favour of the 


Su-30MK or are prepared to wait for the Su-34 rather than 
buy a design nearly 30 years old, albeit much updated. 
However, Syria and Iran will probably order more 
Su-24MKs. Sales reported so far are: to Iraq — 24, Libya — 
15, Syria — 12 and Iran — 9. It is also believed that Algeria 
received 10 aircraft. 


Sukhoi Su-24MR 

By the mid-1970s it had become clear that existing 
reconnaissance aircraft in the VVS were inadequate. Those 
in service were the Yak-27R, the Yak-28R, the very 
‘short-legged’ MiG-21R and a few obsolete Ilyushin 
Il-28Rs. All of them suffered from limited range and 
outdated equipment. The Sukhoi OKB took up the chal- 
lenge to extrapolate the Su-24 design to fulfil contemporary 
demands. The design objective was to develop an aircraft 
able to perform all types of reconnaissance tasks in any 
weather condition at all times of day or night, to be capable 
of operating at a depth of 400 km (250 miles) from the 
front line and survive in the presence of strong hostile air 
defences. 


A demonstrator 
Su-24MK puts ona 
spirited display. This 
view shows to good 
effect the positioning of 
the underfuselage 
hardpoints, and the gun 
fairings. 


Far left: Clutching a 
UPAZ-1A refuelling pod 
to its belly, this 
Su-24MK taxis with an 
R-60 (AA-8 ‘Aphid’) air- 
to-air missile and a 
single S-25 rocket. 


Below: Key features of 
all Su-24MKs are the 
square wing fences, 
derived from the curved 
units but modified to 
incorporate upward- 
firing chaff/flare 
dispensers. 





Sukhoi Su-24 ‘Fencer’ 
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‘26 White’ was one of 
two prototypes for the 
Su-24MR, known as 
T6MR-26. The dielectric 
portions of the nose (tip 
and side panel) are 
clearly visible, the 
remainder being painted 
white to confuse. 


Su-24MR details 


Design work on a reconnaissance version of the Su-24 
commenced in 1975 but was delayed until the Su-24M had 
been developed. It was, therefore, not until 1978 that work 
started in earnest. Two airframes, T6M-26 and T6M-34 
were modified to become T6MR-26 and T6MR-34 
(R for [samolyot-] razvedchik, reconnaissance aircraft) respec- 
tively. The variant was known as Su-24MR to the VVS, 
T6MR to the OKB and izdeliye 48 to the plant. The first 





flight took place in September 1980. 

Most of the ground-attack equipment was removed from 
the Su-24MR,, bringing its overall length down to 20.53 m 
(67 ft 4 in); this was 2.06 m (6 ft 9 in) shorter than the 
Su-24M. The basic structure and layout remained 
unchanged but a smaller nose radome was complemented 
by a large SLAR (side-looking airborne radar) panel and 
two smaller dielectric panels. These covered reconnaissance 
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Below: The MR cockpit differs in 
certain respects from that of the M, 
chiefly by having a different display 
in the WSO’s station. 


The Kadr optical sensor 
suite is principally 
housed in an angular 
fairing under the belly, 
containing two 
windows for 
downward-looking 
cameras (near left, 
centre left) equipped 
with a rolling prism. A 
forward-facing AFA-A- 
100 camera is mounted 
under the port engine 
intake (far left). 





The MR carries three main podded systems. These are the 
Efir-1M (above) for radiation monitoring and the Shpil’-2M 
(below). The fuselage pod provides laser imagery from low 
level. The third pod is the Tangazh Elint system. 





equipment and were located on each side of the nose. 
Three underfuselage hardpoints were removed and the 
built-in cannon omitted. The heat exchanger was replaced 
by one of larger capacity to provide extra cooling for the 
new equipment and the domed top of its dorsal air intake 
concealed an antenna. 

A comprehensive reconnaissance suite, known as BKR-1 
Shtyk (Bayonet; BKR = bortovoy kompleks razvedki = 
onboard reconnaissance suite) and claimed to be the best in 
the world, was developed by the Moscow Institute of 
Instrument Engineering (MNUP = Moskovskiy naoochno- 
issledovatel’skiy institut preeborostroyeniya), aka NPO 
Vega-M (naoochno-proizvodstvennoye obyedineniye = 
scientific and production association). It afforded both 
visual and electronic reconnaissance by day or by night and 
could function efficiently in all weather conditions. Its 
constituent parts were: 

@ a Zima (Winter) thermal imaging unit in the centre 
fuselage. 

m@ an Aist-M (Stork) television camera under the front 
fuselage. 

@ a Kadr (Photo exposure or frame) photographic complex 
incorporating an AP-102 panoramic camera in the nose 
(later AP-402M which had an £3.5 lens of 90.5 mm diame- 
ter) and an AFA-A-100 (aerofotoapparaht = aerial camera) 
oblique camera pointing forward from under the port air 
intake. 

gm a Shtyk MR-1 synthetic aperture side-looking radar 
behind the large nose panel giving a resolution of 5 to 7.5 
m (16 to 25 ft) and covering an area ranging from 4 to 28 
km (2.5 to 17 miles) outwards from the aircraft’s centreline. 
@ an Efir-1M (Ether) radiation monitor in a 3-m (10-ft) 
long N-3 pod. Data was recorded on tape but could be 
instantly transmitted to ground stations if required. 

m a Tangazh (Pitch, in the aeronautical sense) radio moni- 
toring pod, easily recognised by its small size. 

ma Shpil’-2M (Spire) laser pod providing 0.25-m (10-in) 
resolution from 400 m (1,315 ft) altitude. The laser scanned 
an area four times the height of the aircraft and gave an 
image of almost photographic quality. 

The N-3 pod was carried under the starboard outer 
wing, the other two pods beneath the fuselage. Two R-60 
or R-60M air-to-air missiles could be carried under the 
port wing for self-defence. Two 3000-litre (660-Imp gal) 
external fuel tanks were usually carried on the inner wing 
pylons to give increased range; two more fuel tanks could 
be carried on the outer wing pylons if required. 

Data was instantly transmitted by a broad-band radio to 
ground control; a role performed by two trucks fitted with 
ILO-1 and PPO-1 equipment = the posrednik (intermedi- 
ary) system = which worked in conjunction to receive, 
analyse and interpret data. 


Sukhoi Su-24 ‘Fencer’ 


Much of the standard equipment of the Su-24M was 
replaced by systems specially adapted to meet the require- 
ments of the reconnaissance role, namely the NK-24MR 
navigation complex, the ShRK-1 radio-communication 
apparatus and the SYeV common time system (sistema 
yedinovo vremeni) which synchronised ground and aircraft 
clocks for information exchange. Obviously the Su-24MR 
could not perform strike or bombing tasks. 

Its maximum speed at sea level was 1320 km/h (820 
mph) and the combat radius 650 km (404 miles) when 
carrying external tanks. The drag generated by the recon- 
naissance pods reduced the top speed to 1200 km/hr 
(746 mph) at a height of 200 m (660 ft). Typical all-up 
weight was 33325 kg (73,468 Ib). 

The first prototype Su-24MR (T6MR-26, tactical code 
26 White, c/n 0115305?) is now an outdoor exhibit at the 
Central Museum of the Armed Forces in Moscow. 


Sukhoi Su-24MP 

Design work on the Su-24MP (izdeliye 46) electronic 
countermeasures (ECM) aircraft began in 1976. Once 
again, work was suspended while the Su-24M was finalised, 
delaying completion of the first two prototypes until 1979. 
Construction of these prototypes entailed the modification 














T6MR-34 (‘34 White’) 
lands during tests. This 
aircraft partnered ‘26 
White’ during Su-24MR 
development. 


Below: The Sukhoi 
OKB’s only official 
showing of the ‘Fencer’ 
in the West involved this 
smartly painted 
Su-24MR, which was 
demonstrated at 
Moscow and 
Farnborough in 1992. 


Bottom: An 11th ORAP 
Su-24MR taxis at its 
base at Neu-Welzow. By 
the time Westerners 
gained easy access to 
former East Germany, 
these were the only 
‘Fencers’ left at Russian 
bases. 
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Su-24 details 





Above: The original Su-24 had an infra-red 
sensor mounted just forward of the 
windscreen. 


Below: The Kayra-24M system of the 
Su-24M has a low-light-level TV/IR sensor 
and boresighted laser designator. 
















Left: The wing is seen 
in maximum (69°) 
sweep position. Note 
the bulge over the 
main outer panel pivot 
attachment point. 










Above: The undernose 
attachment on original Su-24s 
consisted of an electro-optical 
sensor for the Chaika sighting 
system, and two antennas for 
the Filin-N defensive system. 


Left: For buddy 
refuelling the Su-24 
carries the UPAZ-1A 
Sakhalin pod on the 
centreline. 


Below: A feature of 
original Su-24s was 
the ‘goose’ sensor 
arrangement on the 
nose cone, 
consisting of EW 
antennas and air 
data sensors. 


‘Fencer’ specifications 


Su-24M Su-24 (where different) 


Length overall 
Height 
Wing span: maximum 
Wing span: minimum 
Tailplane span 
Wheelbase 
Wheel track 
Wing area: maximum 
Wing area: minimum 
Flap area 
Stabilator area 
Vertical tail area 
Rudder area 
Air brake area 
Wing loading at take-off 
Empty weight 
Take-off weight: normal 
Take-off weight: max 
Landing weight: max 
External weapons load: max 
Maximum speed: 
at sea level 
at sea level with external tanks 
at 13000 m (theoretical) 
Minimum speed 
Maximum range 
Operating radius: 
at sea level 
at sea level with external tanks 
Service ceiling 
Take-off run 
Landing run: 
with parabrake 
without parabrake 
Powerplant 
Maximum dry thrust 
Maximum afterburner rating 
Thrust/weight (afterburner t/o) 
Maximum internal fuel load 
Maximum external fuel load 


22.594 m (74 ft 1% in) 
6.193 m (20 ft 4 in) 
17.638 m (57 ft 10% in) 
10.366 m (34 ft 0 in) 
8.400 m (27 ft 6% in) 
8.510 m (27 ft 11 in) 
3.310 m (10 ft 10 in) 
55.166 m? (594 sq ft 
51.024 m? (549 sq ft 
10.21 m? (110 sq ft) 
13.71 m? (148 sq ft) 
9.23 m? (99.4 sq ft) 
1.58 m? (17.0 sq ft) 
2.06 m? (22.2 sq ft 
650 kg/m? (133 Ib/sq ft) 
22300 kg (49,162 Ib) 
36000 kg (79,365 Ib) 
39700 kg (87,522 Ib) 
24500 kg (54,012 Ib) 
9000 kg (19,841 Ib 





1400 km/h (870 mph) 
1325 km/h (823 mph) 
2120 km/h (1,317 mph) 
310 km/h (193 mph) 
2850 km (1,770 miles) 





560 km (348 miles) 

1250 km (777 miles) 
17000 m (55,775 ft) 
1300 m (4,265 ft) 





950 m (3,120 ft) 

1300 m (4,265 ft) 

2 x AL-21F-3 

76.67 kN (17,230 Ib st) 
109.85 kN (24,685 Ib st) 
0.620 

9850 kg (21,715 Ib) 
6590 kg (14,528 Ib) 


22.67 m (74 ft 4% in) 
5.92 m (19 ft 5 in) 


21150 kg (46,627 Ib) 
34830 kg (76,786 |b) 


24000 kg (52,910 Ib) 
8000 kg (17,637 Ib) 


600 km (373 miles) 


900 m (2,953 ft) 


850 m (2,790 ft) 





The sturdy 
undercarriage 
was designed to 
allow for rough- 
field operations, 
the nosewheel 
(right) carrying a 
close-fitting 
mudguard to 
prevent debris 
being thrown 
into the intakes. 
Skis can be fitted 
to the main gear 
for operations 
from icy or soft 
ground. 































Sukhoi Su-24M ‘Fencer-D’ cutaway 
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Pitot head 
RSBN ILS antenna 
Radome, hinged to port 
Orion-A nav/attack radar 
‘Relyef'terrain-avoidance 
radar 

Ventral DISS-7 Doppler 
antenna 

Incidence vane, yaw 
vane in ventral position 
Radar equipment 
modules 

SRZ IFF antenna 
Retractable flight 
refuelling probe 

Dynamic pressure 
probes, port and 
starboard 

Windscreen rain 
dispersal air ducts 
Cockpit front pressure 
bulkhead 

Nose undercarriage pivot 
mounting 

Hydraulic steering jacks 
Levered suspension 
nosewheel strut 

Twin nosewheels with 
fixed mudguards, aft 
retracting 

Flight control system 
equipment 

Cockpit pressure floor 
Rudder pedals 

Control column 

Engine throttle levers 
Instrument panel shroud 
Pilot's HUD 

Folding glare shield 
WS0's radar display 
Individual upward- 
hingeing cockpit 
canopies 


WSO's K-36DM ejection 
seat 

Pilot's ejection seat 
Cockpit sloping rear 
pressure bulkhead 
Canopy hinge point and 
actuator 

Starboard engine air 
intake 

APK-15M VHF antenna 
Dorsal equipment bays 
Control rod linkages 
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38 


39 


40 
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45 


46 


47 


Avionics equipment 
compartment, port and 
starboard 

Intake boundary-layer 


splitter plate with bleed- 


air perforations 

Ground test equipment 
and connectors 

Intake FOD protection 
system high-pressure air 
blowing duct 
Kayra-24M laser 
designator/sighting unit 
in ventral fairing 
GSh-6-23 rotary cannon 
housed in starboard 
ventral fairing 

Port fixed-geometry 
engine air intake 
Television camera in 
port ventral fairing 
Main undercarriage 
wheel bay forward 
door/airbrake panel 
Ammunition magazine, 
500 rounds, with 
transverse feed, link 
collector box on 
starboard side 

SPO-10 radar warning 
receiver antenna 

Intake spring-loaded 
suction relief door 
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56 


57 
58 


Forward fuselage fuel 
tank, total internal 
capacity 11860 litres 
(2,609 Imp gal) in three 
tanks 

SPO-15C Beryoza radar 
warning receiver 
Boundary layer spill duct 
ARK-19 ADF antenna 
Mak L-082 infra-red 
warning receiver 

Intake ducting 
Retractable landing 

ight, port and starboard 
Fuel feed from glove 
pylon 

ain undercarriage 
ydraulic retraction jack 
Port wing glove pylon 
railing axle main 
undercarriage leg strut 
and shock absorber 
Port position light 
Wing sweep hydraulic 
actuator 





The Su-24 cockpit is of typical 
1970s vintage, the pilot’s station 76 
(left) being equipped with dial 
instruments, The WSO’s 


position (above) has a large 


shrouded radar display screen 
and TV display. The right-seater 


has full flying controls, albeit 


without the number of HOTAS 
switches available to the pilot. 


The twin-stick arrangement 
makes training easier. 
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Port wing pivot bearing 
Sweep actuator 
hydraulic power supply, 
interconnected port and 
starboard 
Flap and slat telescopic 
drive shaft from central 
actuating motor 

Wing pivot mounting 
machined transverse 
beam 
Engine bleed air primary 
heat exchanger 

Air conditioning 
equipment bay 
Refrigerant pack 
Starboard wing sweep 
actuator 

Pivot mounting drag 
beam 








Starboard position light 
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77 Remote compass 83 Flap screw-jack and guide 93 Tail control sy 
transmitter rails hydraulic acct 

78 Starboard wing, fully 84 Wingroot pneumatic seal 94 Rudder hydrat 
forward (16° sweep) 85 Hydraulic equipment bay 95 Fin leading-ed 
position 86 Engine bay central keel antenna 

79 Two-segment double- member/firewall 96 Datalink anter 
slotted trailing-edge flap 87 Cooling air intake 97 Rear SPO-15C 

80 Starboard wing, fully 88 Engine oil tank warning anter 
swept (69°) position 89 Rear fuselage dorsal 98 Fin-tip UKB P- 

81 Two-segment spoilers equipment bay antenna 

82 Spoiler hydraulic 90 Optional enlarged cooling 99 Transponder a 
actuators intake fairing housing APP- 100 Rudder 





50A chaff/flare launchers 
91 Generator cooling air intake 
92 Starboard all-moving 
tailplane 








































































Starboard glove pylon 
with alternative 
overwing fence 
APK-9 datalink pod 
Outer wing panel 
swivelling pylon 


Pylon pivot mounting 
and mechanical linkage 
Four-segment leading- 
edge slats 

Starboard navigation 
light 


{7 












Remote compass Flap screw-jack and guide Tail control system Rudder hydraulic dampers Port wing, fully swept 





transmitter rails hydraulic accumulator 102 Rear ILS antenna position 
78 Starboard wing, fully 84 Wingroot pneumatic seal 94 Rudder hydraulic actuator 03 SPO-10 radar warning 110 Tailplane pivot mounting 
forward (16° sweep) 85 Hydraulic equipment bay 95 Fin leading-edge HF receiver antenna 111 Afterburner duct 
position 86 Engine bay central keel antenna 104 Brake parachute housing 112 Tailplane hydraulic actuator 
79 Two-segment double- member/firewall 96 Datalink antenna 105 Split conic fairing 113 AAP-50 12-round flare 
slotted trailing-edge flap 87 Cooling air intake 97 Rear SPO-15C radar parachute doors launcher 
80 Starboard wing, fully 88 Engine oil tank warning antenna 06 Engine variable-area 114 Ventral fin, port and 
swept (69°) position 89 Rear fuselage dorsal 98 Fin-tip UKB P-862 UHF afterburner nozzle starboard "7 
81 Two-segment spoilers equipment bay antenna 07 Port all-moving tailplane 115 Engine accessory 
82 Spoiler hydraulic 90 Optional enlarged cooling 99 Transponder antenna 08 Static dischargers equipment gearbox 118 
actuators intake fairing housing APP- 100 Rudder 
50A chaff/flare launchers 19 
91 Generator cooling air intake 120 
92 Starboard all-moving 
tailplane 121 
122 
123 
124 
125 
126 
rboard glove pylon @ 
h alternative 
rwing fence 128 
-9 datalink pod 
er wing panel 
velling pylon 


IN pivot mounting 
| mechanical linkage 
[-segment leading- 
e slats 

rboard navigation 
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Saturn (Lyul’ka) AL-21F-3A 
afterburning engine 

Port wing root pneumatic 
seal 

Rear fuselage integral fuel 


ank 

nboard flap guide rail 
Port two-segment spoiler 
panels 

Two-segment double- 
slotted trailing-edge flap 
Port navigation light 

Port four-segment leading- 
edge slat 

Slat guide rails 

Slat drive shaft and screw 





jack actuators 

Outer wing pylon pivot 
mounting 

Port outer wing swivelling 
pylon 

Twin mainwheels with 
pneumatic brakes, forward 
retracting 





PTB-3000 external fuel tank, 
3000 litres/660 Imp gal) 
capacity 

UPAZ-1A Sakhalin ‘buddy’ 
reuelling pack 

KAB-500KR, 500-kg (1,102- 
b) television-guided bomb 
Kh-29T television-guided 
missile nose section 
Kh-29L (AS-14 ‘Kedge’) 
jaser-guided air-to-surface 
missile 

Kh-31P (AS-17 ‘Krypton’) 
radar-guided air-to-surface 
anti-shipping missile 

S-8, 80-mm FFAR 

B-8M 20-round rocket pack 
Kh-58 (AS-11 ‘Kilter’) air-to- 
surface missile 
FAB-500M-62 500-kg 
(1,102-Ib) HE bomb 
FAB-100, 100-kg (220-Ib) HE 
bomb 

Multiple ejector rack 
Kh-25ML (AS-10 ‘Karen’) 
laser-guided air to surface 
missile 

Kh-25MP radar-guided 
variant 

S-25-OF, 250-mm unguided 
rocket in launcher tube 
Kh-59M (AS-18 ‘Kazoo’) 
television-guided air-to- 
surface missile 
‘Fantasmagoria’ passive 
radar pod 

R-60 (AA-8 ‘Aphid’) air-to- 
air ‘self-defence’ missile 
R-60 twin missile launch 
rail, carried on outer wing 
pylon 




















Defensive system 
Like its Western cour 
antenna on the spine 
SPO-15 Beryoza syst 
provides bearing and 
internal electronic cot 
countermeasures (ch 
side of the forward fi 
VVS machines, althot 
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The Su-24M's wing has four- ie) a? Wing structure mee fr 
} section leading-edge slats ] The heart of the Su-24's structure is a huge | u 
if and two-section double carry-through lateral beam, with the outer wing | fo) 
— j slotted trailing-edge flaps to pivot joint at each end. The outer wings | D 
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= located forward of the pivot attachment, with hi 

aly articulated flap/slat drive jacks immediately aft of 

the pivot. 


Sukhoi Su-24M ‘Fencer-D’ 
89th BAP, 149th BAD —== 
Szprotawa, Poland, 1992 





The Su-24 formed the backbone of the tactical air forces assembled 
in eastern Europe as a counter to NATO. From 1982 two regiments 
of ‘Fencer-B/Cs’ were based in East Germany at Brand and 
Grossenhain, while three further regiments were installed at a clutch 
of bases in southwest Poland, the latter controlled by the 149th 
BAD. In 1989 the two Germany-based units were withdrawn, 
primarily as a political gesture to reflect the gradual thawing of the 
Cold War, their place being taken by the less capable MiG-27. 
However, the Poland-based units remained on guard until 1992. In 
the Central European theatre there is no doubt that the principal 





























Fuel 
The Su-24's fuel is held in three fuselage tanks. The 
wide fuselage, and consequent wide spacing of the 
intake trunks and engines, provides a considerable 
volume in between for three separate internal tanks 
arranged in a row. Only the centreline and inner wing 
pylons are plumbed for fuel tanks, able to carry a PTB- 
3000 tank (wings) or PTB-2000 (centreline). With three 
tanks the Su-24M can carry a maximum of 18860 litres 


mission of the Su-24s was a tactical nuclear one, just as it was with (4,149 Imp gal). 
F-111s and Tornados on the other side of the ‘Iron Curtain’. A wide 
variety of freefall tactical nuclear weapons has been quoted for the —_— 


Su-24, and several aircraft would almost certainly have been 
maintained on alert in an armed state at each of the European bases 
during the Cold War. 


Cannon 
For strafing the Su-24 has a powerful GSh-6-23 cannon located in a fairing under the 
fuselage, offset to starboard. The weapon is armed with 500 23-mm rounds. The gun is a 
six-barrelled rotary cannon, maximum rate of fire being 7,000 rounds per minute. Muzzle 
velocity is 700 m (2,296 ft) per minute. A wing-mounted option is the SPPU-6 pod, which 
carries a six-barrelled 23-mm cannon which can be deflected downwards by up to 45°. 
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Defensive systems “ 
Like its Western counterparts, the Su-24M is well protected. The defensive electronics system is known as Karpaty. The large pimple 
hoes ) am. antenna on the spine behind the cockpit serves the Mak infra-red detection system, while radar homing and warning is handled by the 
oy oud SPO-15 Beryoza system, with antennas mounted in triangular fairings on either side of the fin, and on the engine intakes. The SPO-15 
i provides bearing and type information of hostile radars, providing a display on a cockpit screen. To defeat radars, the Su-24 has an 
[~~ i internal electronic countermeasures system, known as Geran'-F, with various antennas located around the airframe. Mechanical 
‘i ; countermeasures (chaff and flares) are dispensed from upward-firing 12-round APP-50 dispensers situated in the upper fuselage either 
eee, ) ia side of the forward fin. Export Su-24MKs house similar chaff/flare dispensers in the squared-off wing fence, a feature also seen on some 
we Pe? ™> { VVS machines, although mostly now removed. 
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a J hs aiae , R-60 air-to-air missile Kh-29 air-to-surface missile 
aw’. { Self defence for the Su-24 is provided by the R-60 (AA-8 One of the main weapons of the Su-24 is the Vympel 
pater Aphid’) short-range infra-red guided AAM. This is Kh-29 (AS-14 'Kedge’), of which a maximum load of 
‘ "a usually carried singly on the outer wing pylons, but a three can be carried by the Su-24M. Measuring 3.87 m 
‘ ” “A double rack (illustrated) has also been seen, notably on (12 ft 8 in) long and having a body diameter of 38 cm 
- : Ra export Su-24MKs. The missile itself is relatively small - (15 in), the Kh-29 packs a heavy punch with a 317-kg 
> aD I just 2.08 m (6 ft 10 in) long and 130 cm (5 in) in (700-Ib) warhead. Maximum range of the standard 
’ 1 diameter — and has a range of 3 to 5 km (1.8 to 3.1 Kh-29L and Kh-29T versions is around 10 to 12 km (6.2 
| miles). The warhead is a 3-kg (6.6-lb) high-explosive to 7.5 miles). The Kh-29T, with its wide-diameter seeker 
Wing structure = fragmentation unit with a sizeable content of depleted head, is a TV command-guided version, while the 
The heart of the Su-24's structure is a huge uranium. The original R-60 was believed to be a product Kh-29L, three of which are depicted on this Su-24M, is 
carry-through lateral beam, with the outer wing of the Molniya OKB, but is now entrusted to Vympel. guided by laser and has a more conical seeker head. 
pivot joint at each end. The outer wings Development began in the late 1960s as a successor to The seeker is believed to be derived from that fitted to 
themselves are slender structures built around a the R-13 (AA-2 ‘Atoll’) Sidewinder copy. The original the Kh-25 (AS-10 ‘Karen’) missile also used by the 
tough four-spar box with stressed integral R-60 has active radar fusing, allowing tail-chase Su-24. First-generation Su-24s required the carriage of a 
skinning, to which are attached leading- and | engagements only. The upgraded R-60M, introduced in separate laser designator, but the Su-24M uses the 
trailing-edge sections. They are attached to the the early 1980s, has an active laser fuse giving all- integral Kayra-24M system, which has acquisition optics 
centre section by a giant pin around which they aspect capability, and also features a slight increase in and boresighted laser designator. The weapon systems 
swivel. The wingsweep mechanism actuator is range. The R-60MK is a version which can be slaved to officer designates the desired impact point on the 
=, located forward of the pivot attachment, with ! helmet-mounted sights. cockpit TV display and, once locked-on, the system 
ap articulated flap/slat drive jacks immediately aft of a holds track automatically. 
the pivot. 






















Fuel 
The Su-24's fuel is held in three fuselage tanks. The 
wide fuselage, and consequent wide spacing of the 
intake trunks and engines, provides a considerable 
volume in between for three separate internal tanks 
arranged in a row. Only the centreline and inner wing 
pylons are plumbed for fuel tanks, able to carry a PTB- 
3000 tank (wings) or PTB-2000 (centreline). With three 
tanks the Su-24M can carry a maximum of 18860 litres 
(4,149 Imp gal). 
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Powerplant 
The Lyul'ka AL-21F-3 is a single-shaft turbojet with a 14-stage axial 
compressor driven by a three-stage turbine. It is 5.16 m (16 ft 11 
in) long and measures 1.03 m (3 ft 5 in) in diameter. Dry weight of 
each engine, as installed in the Su-24, is 2005 kg (4,420 Ib). 







Three of the Su-24M’s five underbelly hardpoints are 
seen above, carrying two FAB-250 bombs and a single 
FAB-100. Shown right is the multiple carriage of FAB- 
100s under the fuselage pylons. 





Right: An Su-24M 
is seen on display 
at Khodinka in 
1988 with a 
Raduga Kh-58 
(AS-11 ‘Kilter’) 
missile. This is 
the primary anti- 
radar weapon of 
the Su-24. Only 
two can be 
carried, mounted 
The IRIAF Su-24MK put on display on the wing glove 





in 1996 carried these low-drag pylons. An anti- 
bombs. These may be indigenous, ship version is 
or sourced from China. also available. 





Right: One of the largest 
weapons cleared for Su-24 
carriage is the Zvezda Kh-31 
(AS-17 ‘Krypton’). This 
missile seen during tests 
with an Su-24M is a Kh-31P, a 
high-speed, long-range anti- 
radar weapon with a 90-kg 
(198-lb) warhead. Once 
launched initial boosting is 
by solid propellant, before 
four ramjets take over which 
boost top speed to Mach 3. 
The pod under the centreline 
is an LO-80 Fantasmagoria-A, 
an Elint pod for detecting and 
classifying radars. 











Above and below: A variety of bomb racks and missile 
launch rails can be used on the Su-24, including these 
twin racks (on the glove pylon) for multiple carriage of 
larger weapons (FAB-250s and FAB-500 here). 


Inboard pylon configurations: above is 
the standard pylon (carrying B-8M 
rocket pods, while shown below is the 
added wing fence (subsequently 
removed from most aircraft). At left is 
the square-fenced pylon incorporating 
upward-firing chaff/flare dispensers. 
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Above: This oddly 
camouflaged aircraft is 
one of two prototypes 
for the Su-24MP, 
designated T6MP-25, It 
first flew in this guise in 
December 1979. It is not 
fitted here with the 
undernose antenna 
fairing of service 
aircraft, 


Right: An inflight view 
of an Su-24MP shows 
the ‘hockey stick’ 
antennas of the Fasol’ 
jamming system. The 
Su-24MP has a dual 
Elint/active jamming 
role, the latter being 
handled by Fasol’ anda 
variety of centreline 
pods. 





of two Su-24M airframes, the T6M-25 and the T6M-35 
which were then redesignated T6MP-25 and T6MP-35 
respectively; the P represented postanovschchik |pomekh| 
indicating that it was an ECM platform. (Strictly speaking, 








Su-24MP details 


Key external features of the 
Su-24MP are a sizeable 
white antenna fairing behind 
the cockpit (above left) and 
aan even larger fairing 
under the nose (left). These 
serve either receiver systems 
or jammers. The nose itself 
has noticeable panels 
behind which are located 
receivers. Centreline pods 
house jamming equipment 
(above), while four ‘hockey 
stick’ antennas serve 
another system. 











Above: As with the Su-24MR, the white paint on the nose of 
the Su-24MP has little to do with the extent of dielectric 
material beneath. It is believed that the nose panels cover 
the antennas for the Landysh electronic receiver system, 
used to gather electronic intelligence and provide 
information for the automatic jamming system 





the designation ought to have been Su-24PP.) The first 
flight of the Su-24MP took place in December 1979. 

Very little technical information relating to this variant 
has been released, but it is known to have a sophisticated 
and extensive network of systems for detecting, locating, 
analysing, identifying, classifying, storing and, if required, 
jamming all known electromagnetic emissions. The bulk of 
this work is handled by the Landysh system and the aircraft 
has the option of carrying active jamming pods, such as the 
Los’ (Moose), Fasol’ (String bean) or Mimoza (Mimosette), 
under the fuselage with no apparent loss of performance. It 
is known that the cooling and electricity generating capa- 
city have both been increased. Although the Su-24MP has 
an IFR probe and can be refuelled in flight, it is not able to 
carry the UPAZ-1A pod which renders it unemployable as 
a tanker. Photographs show it to have a small antenna fair- 
ing under the nose, behind the nose cone. There is a long 
narrow dielectric panel along both sides of the nose and 
four swept-back ‘hockey stick’ aerials for the Fasol’ jammer, 
including one under each engine air intake. Up to four 
R-60 or R-60M air-to-air missiles can be carried but no 
air-to-ground missiles. The internal cannon is retained. It 
has been stated that only about 20 of this variant were built 
and their mission is electronic reconnaissance, intelligence- 
gathering and performing the invaluable service of escorting 
attack aircraft to their targets and neutralising hostile radars. 


Sukhoi Su-24MM 

There was a proposal in 1985 to develop a new variant 
of the Su-24M having a 2000-kg (4,409-Ib) increase in 
maximum take-off weight and powered by more powerful 
Lyul’ka Al-31 turbofan engines. It was to have had a third 
air intake for the engines positioned on top of the fuselage. 









In spite of going as far as assigning it the designation 
Su-24MM, it never progressed beyond the project stage. 
The reason was, in all probability, that the Su-27 was 
considered a more logical design on which to base a 
replacement for the Su-24M. 


‘Fencer’! 

When news of the introduction of the Sukhoi Su-24 
into VVS service was given by Admiral Moorer, USN, in 
1974, very little was known about it in the West; even the 
designation, quoted as ‘Su-19’, was incorrect and it was not 
until 1981 that this error was rectified. In fact, Sukhoi did 
have a project for a tactical bomber with this designation 
but it was never built. First estimates of the Su-24’s wing 
span were 0.5 m (1 ft 8 in) out and the error in its length 
1.4 m (4 ft 7 in). The wing sweep was wrongly estimated 
and it was said to have a twin-barrel 23-mm cannon. Accu- 
rate information about the Su-24 did not start to filter 
through to the general public until units of the 16th Air 
Army based in East Germany began to receive the aircraft 
in 1979. Arguments were still raging in the aviation press as 
late as 1987 as to which type of engine was fitted, and even 
then many experts got it wrong. These comments are not 
meant as criticism of the intelligence agencies which, even 
if they did know the true facts, may well have been inhibit- 
ed in their release of information by the need to protect 
their sources — at least that is what they are likely to say. 
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‘Fencer’ is the codename given to this type by the ASCC 
and the following variants are known: 
@ ‘Fencer-A’ — early production aircraft 
@ ‘Fencer-B’ — aircraft from the 15th batch onwards distin- 
guished by the narrower rear fuselage and brake parachute 
housing moved up to a position just below the rudder 
m ‘Fencer-C’ — aircraft with Beryoza radar warning anten- 
nas on the engine air intakes and near the top of the tail fin 
m ‘Fencer-D’ — Su-24M and MK 
m ‘Fencer-E’ — Su-24MR 
m ‘Fencer-F’ — Su-24MP 


Operating problems of the Su-24 

On entering service with Frontal Aviation regiments that 
had previously operated such types as the Yak-28 and 
MiG-27, the Su-24 proved to be much more demanding in 
maintenance and service. Considering the complexity of its 
systems, this was hardly surprising and extra headaches were 
caused by the fact that this was the VVS’s first experience 
with systems controlled by an onboard computer. 

The Su-24 required appreciably more time and effort to 
prepare it for a sortie; on average, it needed 45 minutes 
work by 15 technicians. This effectively doubled ground 
crew workload per flight, an insupportable situation which 
was tackled with alacrity. The demands of time could not 
be reduced because 45 minutes was the minimum time 
taken to spin up the gyroscopes in the navigation and 






Known as ‘Fencer-F’ to 
NATO, the Su-24MP is 
the most enigmatic of 
the Su-24 variants to 
have achieved service 
status, Only around 20 
are thought to have 
been produced, issued in 
small numbers to 
independent ECM units. 
MPs certainly served 
with the 151st OAPREB 
at Brzeg in Poland, and 
with one squadron of 
the 11th ORAP in East 
Germany. The latter 
were removed in early 
1991 to avoid them 
receiving too much 
attention from the 
‘invasion’ of Western 
photographers and 
intelligence experts 
following the 
reunification of the 
Germany. The aircraft 
transferred to the 118th 
OAPREB in the Ukraine, 
which still operates 
them following 
independence. 


While two squadrons of 
the 11th ‘Vitebski’ ORAP 
at Neu-Welzow operated 
Su-24MRs, a third 
eskadrilya was equipped 
with the Su-24MP. The 
EW variant of the 
‘Fencer’ was developed 
as a successor to the 
Yak-28PP, and would 
have provided escort 
and stand-off jamming 
for strike packages. The 
variant has also been 
reported as having a 
lethal SEAD capability 
using the Kh-58 ‘Kilter’ 
anti-radiation missile, 
although Russian 
sources state that the 
only missile armament 
is the R-60 ‘Aphid’. 
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‘Fencer’ crossing the 
fence — the Su-24 is 
considered to bea 
docile aircraft to land, 
and has a commendably 
low approach speed 
thanks to the variable- 
geometry wing and full- 
span flaps on leading 
and trailing edges. At 
low speeds roll control 
is provided by the 
tailerons and overwing 
spoilers. 


Below and below right: 
Inflight refuelling is an 
important secondary 
task for the Su-24, for 
which it employs the 
UPAZ-1A Sakhalin pod 
(as also used by the I-78 
‘Midas’) on the 
centreline. PTB-3000 
tanks are normally 
carried to increase 
offloadable fuel. 
Tanking is usually 
performed to extend the 
range of other Su-24s, or 
to allow them fo take off 
with a small fuel load 
but a heavy weapon 
load. The ‘Fencer’ has 
also tanked many other 
aircraft types. Below the 
receiver is one of the 
‘Test Pilots’ display 
team Su-30s, 
demonstrating the 
system at an air show. 





weapons control systems; some missions requiring a greater 
degree of accuracy needed as much as 1 hour 10 minutes. 
Nonetheless, improvements could be made to lighten the 
ground crew’s work load. Pre-flight inspection required 
technicians to remove and replace securely 48 panels and 
hatches. Approximately a third of these covers could 
accidentally open during flight if not properly replaced, 
appearing secure until a reduction in air pressure during 
flight caused them to pop wide open. 

Great efforts were made by the Sukhoi OKB to reduce 
pre-flight check time by providing easier access to engines, 
all systems, filters, governors and control levers. Wheel 
changing was simplified by eliminating the need for lifting 
equipment. Special attention was given to the reduction of 
refuelling time by pressurising the process and having a 
single refuelling point. Fuel flow was automatically cut-off 
when the tank was full, providing that any fuel left over 
from the previous flight was first drained off. 

There was a danger of hand injury if the supports of the 
cockpit canopy doors were removed at the same moment 
as a sudden loss of pneumatic pressure caused the door to 
slam down. Another source of hand injuries was the awk- 
ward location of the portable lamp below one of the air- 
brake panels. A major cause of complaint was the poor han- 
dling equipment for the bombs, rockets, fuel tanks and the 
numerous varieties of special mission pods. 

However, once the problems with the engine, airframe 
and wing sweep mechanism had been recognised and 
acknowledged, they were relatively easy to resolve. One 
particular cause for satisfaction was the aircraft’s ability to 
withstand bird strikes; a collision with a large eagle and 
another with 17 sparrows resulted in no serious damage — at 
least not to the aircraft. 

But the biggest headaches to ground and air crews alike 
came from the navigation/weapons system and other 
avionics. Such was the need for this type of bomber that, as 
remarked earlier, it was rushed into service before all the 
state trials were completed. The complexity of the many 
systems and the use of an onboard computer for the first 


time stretched the knowledge and patience of the crews. 
Malfunctions were frequent and there were cases in the 
early stages of the ‘Fencer’s career when whole squadrons 
were grounded for several days until remedies were found. 

In-flight malfunction of the navigation and targeting 
system can all too easily put the crew at risk, especially on 
supersonic nap-of-the-earth (NoE) missions. At best the 
aircraft is saved but the target missed. It has been known for 
farms to lose valuable crops, buildings and even livestock 
when crews failed to realise there was a problem with the 
equipment and continued the attack in automatic mode, 
dropping their deadly load on whatever was unlucky 
enough to be there. There was one instance of a crew 
getting lost, running out of fuel and having to eject because 
it was not aware early enough that there was a fault. A 
happier outcome befell Captains M. Yevgrafov and 
R. Fazliakhmetov, whose system failed on the actual attack 
course. Recognising the problem, they switched to the 
backup electro-optical bomb sight, which also promptly 
failed. Quickly changing over to the manual system, they 
were in time to locate the target visually and destroy it on 
their first run. Such obstacles might have led lesser men to 
abort the mission but this was a classic case of fortune 
favouring the brave. 

In spite of these difficulties, and no doubt remembering 
the idiosyncrasies of their previous mounts, the air crews 
liked the Su-24 and it was they who christened it affection- 
ately ‘Chemodahn’ (Suitcase), a reference to the slab-sided 
shape of its fuselage. They appreciated the good field of 
view, the well-planned cockpit and even the automatic 
flight systems, especially on low-level operations. Flight 
handling was reasonably easy, even though the Su-24 could 
be less forgiving in certain circumstances. If one main 
landing gear unit or the flaps should fail to extend during 
approach then, at a high angle of attack, the nose would 
pitch up and stall the aircraft. Nonetheless, landing the 
Su-24 was much less fraught than landing a Yak-28. When 
the Su-24 was first in service it had been necessary to 
impose performance restrictions until all its faults were 
remedied; maximum speed at sea level was reduced to 800 
km/h (497 mph), banking turns of more than 60° were 
prohibited and manoeuvres were limited to 3 g when carry- 
ing external fuel tanks. Slowly but surely these restrictions 
were lifted until the Su-24 emerged as a first-class tactical 
bomber. 


The F-111 and the Su-24 

As a result of their being in service at the same time and 
their use of variable-geometry wings, it has become 
customary to compare the F-111 and the Su-24 as if they 
were designed to fulfil the same function. This reached a 
climax during negotiations prior to the signing of the 
Strategic Arms Limitations Treaty (SALT) when NATO 
declaimed their equivalence, but it is not known to what 
extent this was a negotiating ploy as this assertion was 
immediately denied by the Soviet representatives. Admit- 











tedly, it is easy to make comparisons because the F-111 was 
designed as the all-singing, all-dancing answer to the 
requirements of both the USAF and the US Navy for an 
aircraft which could fulfil both a tactical and a strategic role. 

Both types have spawned a large number of variants and 
by looking at the F-111F and the Su-24M can reveal many 
similarities. Their maximum take-off weights are 
similar — 45360 kg (100,000 Ib) for the F-111F and 39570 
kg (87,235 Ib) for the Su-24M; maximum warloads are 
11340 kg (25,000 Ib) and 9000 kg (19,841 Ib), respectively 
and maximum speeds at sea level are Mach 1.2 and 1.4, 
respectively. Disparity appears in the field of strategic 
bombing, an area in which the F-111F excels with its range 
of 4667 km (2,900 miles) compared with the 2850 km 
(1,771 miles) of the Su-24M. 

Of course, NATO’s prime concern was that when the 
Su-24M was refuelled in flight it was capable of longer- 
range missions and should therefore be regarded as a strate- 
gic bomber. No doubt the Soviets argued that the Su-24M 
was only in service with the Frontal Aviation regiments and 
that strategic bombing was left to the DA (Dahl’nyaya 
Aviahtsiya = Long-Range Aviation), the long-range 
bomber arm which had more effective aircraft such as the 
Tupolev Tu-22M3 and Tu-95MS to fill this role. Further- 
more the Su-24M was limited to Mach 1.40, thus effective- 
ly preventing its use on high-level approach missions. 

It is interesting to note that the successor to the F-111F 
in the USAF, the F-15E, could carry a similar weapon load 
but for only two-thirds of the distance. This suggests that 
the USAF had replaced the F-111F with a machine whose 
range was similar to that of the Su-24M. Longer-range 
missions previously carried out by the F-111F were now 
left to heavier bombers such as the Rockwell B-1B Lancer. 


Camouflage and markings 

Prototypes and the early production examples, which 
were used for factory and certification tests, were left in 
their natural metal finish. The red stars on the wings and 
tail surfaces had an unusual pentagon shape inside them 
formed by joining together the internal points of the star 
with a continuous line. 

When operational status was achieved, a special camou- 
flage scheme was applied which was, and still remains, 
standard for most CIS units. With the exception of the 
leading edges of the wings and tail, all upper surfaces of the 
wing, fuselage and tailplanes were painted light grey; this 
colour was obtained by mixing white with a small but 
unspecified amount of black. This haphazard method of 
colour mixing, combined with atmospheric discoloration 
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over time, caused individual Su-24s, even in the same unit, 
to exhibit substantially different shades of grey. 

The leading edges of the wings, vertical and horizontal 
tail and the lower surfaces of the wings, tailplanes and the 
fuselage were white and the demarcation line between the 
colours somewhat irregular. Dielectric radomes and fairings 
for the various antennas were also painted white. The 
well-known Sukhoi OKB ‘winged archer’ logo was painted 
under the cockpit on both sides of the fuselage, usually in 
red. The two-digit recognition numbers, often called side 
numbers or tactical codes, were stencilled on the sides of 
the air intakes. Originally they were red or blue, sometimes 
with and sometimes without a white outline, at the discre- 
tion of individual regiments, but un-outlined white numer- 
als have become almost standard, although a few units have 
opted for a red outline. The numbers were repeated in 
small digits on both sides of the fin in the same colour 
scheme. National markings, red stars outlined in white and 
red, were applied to both sides of the wings and tail fin. 
Information notices were stencilled in white, and warning 
signs in light grey on a yellow background. The flight 
refuelling probe, undercarriage legs and engine nozzles 
were left in natural metal, but the wheel wells were painted 
white. Cockpit interiors were painted in the regular Soviet 
cockpit shade, that lurid turquoise colour claimed to reduce 
pilot fatigue. 








Top: Like the Tornado 
and F-111, the Su-24M 
has two radar antennas 
in the nose: a large 
antenna for the main 
nav/attack radar, part of 
the PNS-24M Tigr NS 
system, and a smaller 
unit for the Relyef 
terrain-following radar. 
This pair of Ms is seen 
flying from the VVS test 
centre at Akhtubinsk. 


Above: With probes 
extended, two Su-24Ms 
approach the trailing 
drogues of an I-78 
‘Midas’ tanker. Political 
debates over the tactical 
or strategic nature of the 
Su-24, which had 
continued throughout 
East/West arms 
limitations talks, took a 
new turn with the 
Su-24M which was the 
first model to introduce 
an inflight refuelling 
capability. 
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An Su-24M taxis from 
the line to begin the 
1992 exodus of the 89th 
BAP from its base at 
Szprotawa in Poland to 
Russia. The 89th flew to 
Siverskaya air base, but 
was disbanded there, its 
aircraft passing to the 
149th BAD. While in 
Poland the Su-24 was 
assigned a variety of 
duties, including 
conventional attack, 
SEAD and tactical 
nuclear strike. Just as 
strike aircraft in NATO, 
armed ‘Fencers’ were 
held on a 24-hour 
nuclear alert. 


A ubiquitous Zil truck 
prepares to tow an 
Su-24M from in front of 
its hardened shelter at 
Szprotawa, although 
some neat manoeuvring 
will be needed for the 
wingtip to clear the 
birch tree. The shelter 
was a tight fit for an 
Su-24, requiring the 
wings to be swept fully 
back, but offered 
excellent protection 
thanks to the common 
practice of covering the 
hardened concrete with 
a metre or so of soil 
overmatter. The grass 
which grew on top 
provided excellent 
camouflage. 


80 


The export variant (Su-24MK) and some ‘Fencers’ used 
in the USSR received a disruptive camouflage pattern with 
dark brown and dark green upper surfaces. Some aircraft 
had a black anti-glare panel in front of the cockpit. 

The nose on both the Su-24MR and the Su-24MP was 
painted white in imitation of the Su-24M, a ploy to avoid 
them being singled out as special targets by an enemy. An 
especially smart colour scheme was used on the Su-24MR 
shown at the MosAeroShow and other air shows in 1992. 
It was basically titanium white with red and blue stripes. 
The two-digit tactical code was yellow with a black 
outline. 


Operational history 

Very little has been related about the operational history 
of Su-24 aircraft. In the Afghan War, the type made its 
début in the spring of 1984. By that time it had become 
clear that greater ne on and bombing accuracy was 


required. Its weapons load of 7000 kg (15,432 Ib) was more 
than double that of other Soviet tactical strike aircraft and 
this, together with its impressive range and sophisticated 
mission avionics, made the ‘Fencer’ a valuable addition to 
the arsenal of the Soviet contingent which was helping the 
pro-Soviet Kabul government fight the Mujahideen. 

Until then the Su-24 had not been available for the war, 
but the need for such an aircraft was now evident. It was 

ided to operate the type from Soviet bases in the 
Central Asian and Turkestan Defence Districts on the 
southern borders of the USSR (now Uzbekistan and 
Turkmenia respectively). Two regiments were therefore 
seconded to the 40th Air Army controlling Soviet air 
operations in Afghanistan. In early April 1984 the 143rd 
BAP, with 26 Su-24Ms, then based in Georgia at Kopitnari 
(Kutaisi-1) air base, was detached to Khanabad (near 
Karshi) in south-eastern Uzbekistan, not the place with the 
same name in Afghanistan. 





Sukhoi § u-24 ‘Fencer’ 








At the same time, the 149th GvBAP with Su-24 
‘Fencer-Bs’ based at Nikolaevka AB in Kazakhstan (near 
Alma-Ata) was relocated to the fighter base at Kokaidy near 
Termez, close to the border. The latter unit became 
involved in the war when it least expected it. Stopping 
over at Kokaidy on 15 April 1984 during a routine 
exercise, 30 149th GvBAP crews were given a nasty 
surprise. The pilots of the resident unit flying Su-17M4s 
(and operating into Afghanistan) greeted them with the 
following: “Don’t leave just yet, guys. See those bombs 
stacked up over there? Well, you won’t be going home 
until you unload all of them across the river [the Pyandzh 
River marking the border with Afghanistan].” Before the 
day was out the visiting crews were ordered to make ‘a few 
practice bombing sorties against designated targets’ (sic). 
Translated into plain language, this spelt W-A-R. 

The primary motive for the presence of ‘Fencers’ in the 
Afghan theatre of operations was the need to subdue 
Ahmad Shah Massoud, the most capable Mujahideen leader 
who controlled the Panjsher and Charikar provinces, there- 
by earning the nickname of ‘Panjsher Tiger’. On 19 April 
1984 the 40th VA launched Operation Big Panjsher, thus 
ending the truce with Massoud. Two days later 24 Su-24s 
from Kokaidy, together with a group of Tu-16s, attacked 
Mujahideen positions in the Panjsher valley north of Kabul. 


Attacking the forts 

As a rule, Su-24s were used against static targets such as 
Mujahideen fortifications. Prior to the sortie, Su-17M3R 
and Antonov An-30 ‘Clank’ reconnaissance aircraft would 
photograph the target. Its co-ordinates would be fed into 
the bomber’s navigation computer, and everything else was 
largely automatic; the PNS-24 navigation/targeting system 
would take the bomber to the designated target and deliver 
the bombs. In the 149th GvBAP, Sqn 1 aircraft usually 
carried four 500-kg (1,102-Ib) bombs each and Sqn 2 and 3 
aircraft were armed with 12 250-kg (551-lb) bombs each; 
additionally, two drop tanks were always carried. 

St-24 operations in Afghanistan were sporadic, averaging 
only one or two sorties per fortnight, as the ground forces 
were more in need of close air support than the carpet 
bombing customarily undertaken by ‘Fencers’. Nor were 
the Su-24s’ operations particularly successful, as the Su-24 
had been designed with the relatively flat terrain of Western 
Europe in mind. The rugged, mountainous countryside of 
Afghanistan provided ample natural cover for the enemy 
and the radar, which could pinpoint targets as small as 
tanks, could not differentiate targets from jumbled rocks. 
Nap of the earth flying was impossible because of the 
numerous canyons and mountain ridges. 





Weapons efficiency was low for similar reasons; guided 
bombs and missiles could not be used because they exhibit- 
ed poor controllability in the rarefied air of the mountains. 
Bombing accuracy was poor, especially in level flight at 
high altitude; dropping bombs in a 20° to 30° dive 
produced better results but took the bombers within range 
of the Mujahideen air defences. During the following 
months, repeated attacks were carried out from an altitude 
in excess of 5000 m (16,405 ft), which was safely beyond 
the range of the potent Stinger missiles then being supplied 
by the Western alliance to the rebels. 

Operation Big Panjsher was deemed successful by the 
Soviet command, as the Panjsher valley showed no signs of 
life, and the two regiments of Su-24s returned to their 
home bases in the Soviet Union in mid-July 1984. How- 
ever, Massoud had cunningly relocated his troops to safety, 
allowing the government forces to make a temporary 


Su-24 over Afghanistan 


Carrying an L-080 
Fantasmagoria-A pod, 
this Su-24M was 
intercepted over the 
Baltic Sea, and is 
probably from the 
AVMF'’s 132nd MShAD. 


The LO-80 pod provides 


emitter location/ 
classification data, 
primarily for use with 


anti-radiation weapons 


such as the Kh-58 and 
Kh-31P missiles. It has 


largely been replaced in 


service by the LO-81 
Fantasmagoria-B (left) 
ina larger pod. 


This 149th ‘Red Banner’ GvIAP Su-24 carries mission marks for sorties flown 
over Afghanistan. It is shown with a typical load of FAB-250M-46 bombs. The 


149th flew missions from Kokaidy in 1984 and Khanabad in 1988/89. 


‘42 White’ was also assigned to the 149th 

GvBAP., and is depicted as it appeared in late 

1988, carrying FAB-1500M-46 bombs. Note the 
_ Guards badge and eagle nose art (right). 
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Lacking any offensive 
capability other than 
self-defence R-60 air-to- 
air missiles, the 
Su-24MR is a highly 
versatile reconnaissance 
aircraft. The onboard 
suite provides infra-red, 
photographic and radar 
imagery, with datalinks 
to ground stations. 
Podded systems provide 
radiation and electronic 
intelligence, or laser 
imagery. Shown above 
is a Baltic Fleet aircraft 
at low level over the sea 
while engaged ona 
typical sortie monitoring 
surface vessels, while at 
tight is an MR of the 
11th ORAP leaving its 
Neu-Welzow base. It is 
carrying Efir-1M and 
Tangazh pods. 


advance. By the end of the summer everything reverted 
and the Kabul government was once again losing ground. 

It was another four years before the ‘Fencer’ reappeared 
in Afghan skies. The 735th BAP, formerly the 735th IAP 
PVO (Interceptor Regiment of the Air Defence Force), 
was deployed to Khanabad in 1988. It was part of the 34th 
Fighter-Bomber Division and had received 31 well-used 
‘Fencer-As’ and ‘-Bs’ only that year; these aircraft were 
made available for use in Afghanistan when other ‘Fencer’ 
units re-equipped with Su-24Ms. Soon afterwards, the 
149th GvBAP was again unexpectedly deployed to 
Khanabad. 


Covering the withdrawal 

At this stage, when the Soviet Union was already pulling 
out of this pointless conflict, Su-24 operations were mostly 
of a psychological warfare type, intended to exert a constant 
pressure on the Mujahideen and divert their attention from 
the withdrawing troops. Sorties were flown no lower than 
7000 m (22,965 ft) because of the omnipresent threat of 
Stinger missiles. 149th GvBAP aircraft raided Mujahideen 
bases near Maydanshakhr and Charikar, sometimes even 
going as far as Kandahar and Jalalabad at the outer limit of 
their combat radius. One such mission on 2 November 
1988 involved refuelling at Kokaidy, but this stopover was 
not repeated because landing a bomb-laden Su-24 was 
fraught with difficulty. 

735th BAP aircraft sometimes operated as ‘duty 
bombers’, to be summoned as required. On one such 
mission near Kandahar in late November 1988 the Su-24s 
were armed with 1500-kg (3,307-lb) bombs. Approaching 
the target where Su-17 ‘Fitter’ fighter-bombers and Su-25 








‘Frogfoot-A’ attack aircraft were spinning a ‘wheel of 
death’, the ‘Fencer’ crews heard a general hubbub and the 
artillery spotters’ urgent pleas for the continuation of the 
attack to prevent the enemy from escaping. The fighter 
pilots’ reply was, “We ain’t flying tankers!”, meaning that 
they were getting critically low on fuel. 

The Su-24 formation leader requested permission to 
attack. On hearing the unfamiliar callsign AIST (Stork), the 
spotter queried, “What storks? There’s enough work here 
to keep the ‘rooks’ busy for a day!” (‘Grahch’, or Rook, 
was the Su-25’s popular name which originated in the 
Afghan War.) When the first 3,000-pounder went off, he 
yelled, “Holy s**t! What are you guys dropping out there? 
It kicks the mountains right out from beneath my ass!” 
(And with good reason, too: the bombs were filled with 
675 kg/1,488 lb of explosive and created a veritable 
volcano.) The Su-24 pilot countered, “Cut the crap! Better 
tell me if I hit the target OK — I got a group coming up 
behind me!” When the ‘Fencers’ had finished their work 
the freshly-arrived second group of strike aircraft could 
head for home as there was not a Mujahideen in sight. 

Apart from the 250-kg, 500-kg and 1500-kg HE bombs, 
the Su-24s occasionally used ODAB-500P fuel/air bombs 
and RBK-500 cluster bombs packed with hundreds of 
thousands of 5.5-mm ((0.22-in) steel pellets. While the 
fuel/air bomb had limited effects owing to its lower-than- 
average reliability and poor accuracy when dropped from 
high altitude, the pellet bombs were lethal, perforating 
everything within a 400 x 600 m (1,312 x 1,968 ft) area. 

When attacking targets near the Pakistan border the 
crews risked intruding inadvertently into Pakistani airspace 
and being attacked by General Dynamics F-16As of the 


Pakistan Air Force. The bombers were frequently ‘painted’ 
by air defence radars in that region. At first the Soviet 
command proposed that each bomber formation be escort- 
ed by a ‘Wild Weasel’ armed with Kh-58 anti-radiation 
missiles, but the idea was soon abandoned for fear of hitting 
the ATC radars and beacons at Khost and Kandahar 
airports. In addition, if the destroyed radar should be across 
the border in Pakistan, an international outcry would ensue 
and the Soviet Union was already receiving sufficient 
adverse publicity in connection with the war. Instead, the 
crews were told that if their aircraft was hit and unable to 
reach home, they should head for ‘the other side because in 
Afghanistan, you have little chance of survival, but in 
Pakistan we can always bail you out’. 








Generally the Su-24 had a good reliability record in 
Afghanistan. The few failures that did take place were 
mostly associated with hydraulics, flap and engine controls. 
Initially there were problems with the main navigation/ 
targeting computer but these were quickly rectified as 
experience in Afghanistan accrued. On occasions the drop 
tanks would fail to supply fuel and had to be jettisoned. 
Crews were reluctant to do this as they knew that drop 
tanks were in short supply. Missions were often hastily 
prepared and consequently programming errors were not 
uncommon, and there were even instances of navigation 
data modules being installed on the wrong aircraft. 

No ‘Fencers’ were lost to ground fire in the Afghan War. 
However, there were the inevitable accidents and incidents. 





Above: The Islamic 
Republic of Iran Air 
Force operates more 
than 30 Su-24MKs, split 
between aircraft 
purchased new from 
Russia and aircraft 
which flew to safety 
from Iraq during the 
1991 Gulf War. Iran 
retained these aircraft as 
partial reparations for 
losses incurred during 
the Iran-Iraq war of the 
1980s. In Iranian service 
the Su-24MK fulfils a 
number of attack roles, 
including anti-shipping. 
Reports have surfaced 
suggesting that some of 
the fleet may have been 
painted in a blue 
maritime scheme. UPAZ 
refuelling pods are used, 
as displayed by the 
furthest aircraft. 


Left: A Ukrainian 
‘Fencer’ crew boards its 
Su-24M for a training 
sortie. As with all 
Russian aircraft, ground 
equipment requirements 
are limited and truck- 
mobile, allowing 
operations to be 
conducted from 
dispersed and austere 
locations. The aircraft’s 
sturdy undercarriage 
was designed for use on 
various unprepared 
surfaces, but in practice 
the Su-24 has operated 
solely from hard 
runways. 


Sukhoi Su-24 ‘Fencer’ 


Like its Western 
counterpart, the F-111, 

_ the Su-24 employs the 
mainwheel well doors 
as airbrakes. This novel 
arrangement has 
benefits in reducing 
weight, but vastly 
increases drag for a few 
seconds during the 
retraction/extension 
sequence, as 
demonstrated by this 
Ukrainian Su-24M. 


In addition to its attack 
Su-24/24Ms, the Ukraine 
air force also inherited 
two regiments of MRs: 
the 48th ORAP at. 
Kolomyya and the 511th 
ORAP at Buyalik. A 
single unit (118th 
OAPREB) is equipped 
with a handful of 
Su-24MP electronic 
warfare aircraft. 








On the night of 13 December 1988 a 149th GvBAP aircraft 
flown by pilot Lt Col B. Markin and WSO Capt. A. 
Savel’yev taxied out for take-off with the wings fully 
swept-back, the position in which they were kept after 
landing to save parking space. Apparently the crew had not 


only forgotten to set the wings and_ flaps 
correctly for take-off but, in the darkness, had also over- 
looked the warning signals of the ground crew. It was 
obvious that the stress and strain of combat missions was 
telling on them. Since the aircraft had a full fuel load and 
carried one 1500-kg bomb and two 500-kg bombs for a 
maximum-range sortie to Kandahar, the exceptionally long 
take-off run did not at first arouse any suspicion, but the 
bomber was definitely reluctant to take to the air. At 350 
km/h (217 mph) the Su-24 ran off the end of the runway 
and sped on across the dirt in a nose-high attitude. It 
managed to get airborne only just in front of the base’s 
inner marker beacon. Crashing through the fence and 
destroying the antenna, the aircraft climbed away with a 
terrifying 27° angle of attack and proceeded to the target. 
The rest of the sortie went as planned except for the flapless 
landing on return, the flap control unit having been 
destroyed when the aircraft hit the fence. The crew was 
saved by the bomber’s rugged construction and the flat ter- 
rain around the base. Eyewitnesses later said the aircraft 
“could have run all the way to Afghanistan!”. 

A week later, a 735th BAP Su-24 acting as a communi- 
cations relay aircraft for the strike group ran off the side of 
the runway when landing in a stiff crosswind at Khanabad. 
Unfortunately, one of the main undercarriage units hit a 
pothole and collapsed, rupturing a fuel line and causing a 
massive fire. Pilot Lt (sg) V. Shostenko escaped unhurt but 
the WSO’s canopy door jammed momentarily trapping 
WSO Capt. Andrey Chernitsov who, although managing 
to escape from the blazing aircraft, latersdied from his 
burns. 

On one occasion, 12 Su-24s of the 149th GvBAP were 
returning to Khanabad after a raid on Kandahar with little 
fuel left. The first bomber burst two tires on landing and 
the magnesium wheels caught fire before the aircraft could 
be brought to a stop. As fire-fighters took charge of the 








stricken ‘Fencer’, the remaining aircraft were ordered to 
divert to Kokaidy, landing there with almost empty tanks. 
In the resulting commotion, the ground staff did not man- 
age to collect the brake parachutes fast enough, and one of 
the ’chutes was promptly ingested by a taxiing II-76MD 
‘Candid-B’ transport flying a resupply mission into 
Afghanistan. The aircraft had to be grounded pending an 
engine change, a huge scandal erupted, and the ‘Fencer’ 
crews found themselves at odds with the base commanders. 

On 21 January 1989 the 735th BAP and 143rd BAP 
made another unsuccessful attempt to eliminate Ahmad 
Shah Massoud in his bunker at Karabat north of Kabul, but 
the ‘Panjsher Tiger’ got away again. The final missions 
before the Soviet withdrawal from Afghanistan were flown 
on 13-14 February 1989 around the infamous Salang Pass, 
the Charikar valley and the Kabul area. In so doing, the 
high-flying ‘Fencers’ made the news. Unfortunately, the 
TV reporter, not realising that this was a bombing mission, 
commentated on the “final Soviet bombers leaving 
Afghanistan”, apparently having failed to notice that the 
bombers leaving extensive contrails across the sky were 
headed in the opposite direction. 

Despite the Soviet withdrawal, the Su-24s remained for 
another month, ready to support Najibullah’s government 
if the Mujahideen should attack Kabul. The crews were 
issued with detailed maps of the city with specific targets 
marked on them which were to be destroyed by laser- 
guided bombs (KAB-500L and KAB-1500L) and missiles 
(Kh-25L and Kh-29L). In the event, however, this was not 
needed and the aircraft returned to their home bases on 
6 March, thus ending the Afghan role of the Su-24. 


The future 

It is nearly 30 years since the first flight of the prototype 
Su-24 and 25 years since it first entered service with the 
VVS. Despite many improvements to the airframe, avionics 
and other systems, it does not incorporate all the latest 
developments and no attempt has been made to render it 
‘stealthy’. Therefore, even though it is still a formidable 
tactical bomber it is a prime candidate for replacement, 
especially as the F-111 has already been replaced by the 








United States Air Force. The successor to the Su-24M, in 
all the forms that exist in the Russian Air Force and Naval 
Air Arm, is another Sukhoi product — the Su-34, also 
known as Su-32EN, a side-by-side two-seater derivative of 
the Su-27 interceptor. It is expected that this new type will 
also replace the Su-17 and MiG-27 provided that money 
can be found for its purchase. No doubt this will be a high- 
priority task, but the guess is that shortage of funds will 
ensure that the Su-24M and MR will still be in Russian 
tactical bomber and reconnaissance regiments 10 years from 
now, albeit in much smaller numbers. 
The future of the Su-24 is linked closely with the 
economic prosperity of the countries that use it. For exam- 
ple, there is a reluctance in the Ukraine to spend money on 
military hardware, even when it is available. Among other 
users of the Su-24, Iraq, because of the continuing UN 
sanctions, is unlikely to be in a position to buy military . 
aircraft in the near future and even if it could, having lost e's , a Tal! 
all its Su-24MKs to Iran, it would be shopping for a more Th 
up-to-date type. Syria, Libya and Iran are all likely to 
continue using them and may yet purchase more. 
Yefim Gordon and A. Dexter 


Above, left and top: The 
Ukrainian air force has 
over 200 ‘Fencers’, 
arranged into two 
divisions. The 32nd BAD 
has ‘Fencer-B/Cs’ while 
the 289th BAD has 
Su-24M ‘Fencer-Ds’. 
Both units also have 
small numbers of 
Su-24MRs assigned. 
These Su-24Ms are 
detached from the 289th 

ae \ : Ne "ie _ | BAD to Kirovskoye AB 

=r ee re —— a | inthe Crimea, home of 
; x ; the International Fighter 


” Wes Pilots Academy, also 

- , known as the 3rd Fighter 
Squadron. The heavy- 
duty mudguard on the 
nosewheel is noticeable 
on the taxiing aircraft 
(above). 3 





Sukhoi Su-24 Operators 





USSR 


From the start of production in 1971, momentum slowly built up to achieve full capacity by 
late 1972. In the following year Su-24 tactical bombers achieved initial operational capability 
with the VVS, even though official acceptance of the type was not given until 1975 —a 
pre-emptive move not uncommon in the USSR; the Air Force was sometimes too eager to 
take delivery of potent new aircraft to mark time while officials covered their political rears. 

After being issued to training units, Su-24s were delegated to regiments operating in the 
Western areas of the USSR and in the Far East. By assigning them to the Ukraine or the 
Baltic Republics, the Frontal Aviation Command ensured rapid deployment in times of 
trouble to East Germany, Czechoslovakia, Poland or Hungary. Later, bases were established 
in WarPac countries, but the main Su-24 force remained in the USSR. 

Among those types displaced from bomber divisions (bombardeerovochnaya 
aviatseeonnaya diveeziya = BAD; (bomber group) of the Frontal Aviation’s Air Armies 
(vozdushnaya armiya = VA; (air force) were the obsolete |I-28 ‘Beagle’ and the Yak-28 
‘Brewer’. A BAD would usually include three Bomber Regiments (bombardeerovochnyy 
aviatseeonnyy polk = BAP; (bomber wing), each having three squadrons (aviatseeonnaya 
eskadril'ya = AE) with 10 aircraft per squadron. As the production rate grew it was decided 
to replace some of the fighter-bomber divisions in the 4th, 24th and 30th Air Armies with 

‘Fencer'-equipped bomber divisions which were capable of a more strategic role. These 
armies had been created at the start of the 1970s, reporting to the High Command of the 
Armed Forces to act as a strategic reserve (rather than to Army Fronts or Defence Districts 
where there was a risk of their aptitude for attacking behind the battle line being wasted in 
local situations). It was also easier to maintain a tighter control on the use of the nuclear 
bombs with which these aircraft could be equipped. 

The value of the inflight-refuelling capability of the Su-24M and Su-24MR was graphically 
demonstrated in the Voskhod-93 (Sunrise-93) exercises held in May 1993, when a squadron 
of ten aircraft of this type flew from European Russia to the Far East, a distance of 8000 km 
(5,000 miles), in 12 hours. They were refuelled by an II-78 tanker three times en route in bad 
weather, and once at night. A landing was made in the Trans-Baykal region to change 
crews. This exercise dramatically illustrated the useful part the Su-24M could play in a rapid 
reaction force which has become so necessary in the post-Cold War world. 

The Su-24MR entered service in 1984 with Independent Reconnaissance Regiments 
(otdel’nyy razvedyvatelinyy aviatseeonnyy polk = ORAP; (reconnaissance wing). At the same 
time, Su-24MPs were received by the Independent ECM Regiments (otdel’nyy 
aviatseeonnyy polk rahdioelektronnoy bor’byy = OAPREB). Their function, in both cases, 








Su-24Ms await the next sortie in typically Russian conditions. The second- 
generation version largely replaced the earlier models, although they flew 
side-by-side for a while in some regiments. 


Overhauls on Su-24 variants were carried out at Siauliai in Lithuania. 

The dissolution of the Warsaw Pact, followed soon after by the disintegration of the 
USSR, resulted in the loss of the strategic role of the Air Armies. Some elements of the 5th, 
14th and 17th Air Armies were taken over by the Ukraine. Other former Republics of the 
USSR — now independent — negotiated for, or grabbed, what they could in the way of 
military assets. Generally speaking, each new sovereign nation took over what was parked 
within its new frontiers. 

Units of the VVS equipped with Su-24 variants before the dissolution of the USSR are 
shown below together with details of equipment and examples of tactical codes and 
construction numbers of individual aircraft where known. 

Altogether this totals some 635 Su-24/Su-24Ms and 130 Su-24MP/Su-24MRs in service 


was to act against any designated strategic surface ‘targets’ within the remit of the VA. 
They could also be used against less important targets if specially requested by the 


individual Fronts (Army Groups). 


towards the end of the 1980s. For the obligatory Conventional Arms in Europe (CFE) Treaty 
census there were stated to be 503 Su-24 variants in service west of the Urals, excluding 


aircraft in the Ukraine. 





Vvvs 


1st VA (Air Army) 


277th Mlavskiy BAP, Khurba air base, 
Komsomolsk-on-Amur — Su-24 ‘Fencer-As’ 
(e.g., 03 White, c/n 1915313) 


4th VA (Air Army) 


Known as the 37th VA until 4 April 1968, the 
4th VA had headquarters in Legnica, Poland. 
It controlled the following units until the 
phased withdrawal from Poland was 
completed by the end of 1992. It is worth 
noting that the Su-24 regiments were part 
of the 16th Air Army for administration 
purposes only and were subject to the 
operational control of the 4th Air Army 
which, as part of the Strategic Reserve, was 
directly controlled by the High Command. 
The 4th VA included: 


132nd BAD, headquarters in 
Chernyakhovsk which was withdrawn to 
present a less aggressive posture towards 
NATO some time before the final 
withdrawal and included: 

668th BAP at Tukums, Latvia 

321st BAP at Suurkiul, Estonia 

3rd BAP at Chernyakhovsk had 20 aircraft, 
but the regiment was transferred to the 
149th BAD when the 132nd BAD returned 
to Russia 


149th BAD, headquarters at Szprotawa, 
Poland, included: 
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3rd BAP at Krzywa (Osla) — 30 Su-24 ‘Fencer- 
B/Cs' on strength as of March 1992; white 
tactical numbers with construction numbers 
in parentheses: 

01 (2315335), 02 (2315336), 03 (1615314), 

04 (1515337), 05 (2515306), 06 (2515307), 

07 (2515309), 08 (2515310), 09 (2515315), 

10 (2515316), 14 (1815305), 20 (1815307), 

21 (1815316), 22 (1815314), 24 (1815308), 

25 (1515340), 26 (1615310), 27 (1615305), 

28 (1515330), 29 (1615303), 30 (1615319), 

31 (1615304), 32 (1815310), 33 (1815320), 

34 (1615318), 35 (1515335), 36 (1515334), 

37 (1515333), 39 (1615302), 41 (1715323). 

several aircraft with tactical numbers in the 
30s have been observed to have had 
numbers outlined in red. 

The 3rd BAP (ex-3rd GvIBAP = 
istrebitel'‘no-bombardeerovochnyy 
aviatseeonnyy polk, fighter-bomber 
regiment and, still earlier, 3rd IAP = 
istrebitel‘nyy aviatseeonnyy polk, fighter 
regiment) had previously operated MiG-27 
attack aircraft in 1976-1982. In March 1992 
the unit was commanded by Lt Col Valeriy 
Lichagin. 

NOTE: All available sources state that the 
3rd BAP had two squadrons with 20 aircraft. 
However, tactical codes and construction 
numbers for 30 aircraft (i.e., three 
squadrons) have been recorded by Polish 
sources) 

42nd Tannenbergskiy GvBAP (gvardeyskiy 
bombardeerovochnyy aviatseeonnyy polk = 
Guards bomber regiment; i.e., one of the 
elite Guards units, an honorary appellation 
for gallantry in combat) at Zagan, Poland — 
25 Su-24M 'Fencer-Ds’ on strength as of 
March 1992; white tactical numbers: 


11 (1041625), 12 (1041626), 14 (1041627), 
15 (1041635), 30 (0815310), 31 (0815307), 
32 (0815312), 33 (0815313), 34 (0815314), 
37 (0815317), 38 (0815348), 39 (0815309), 
40 (0815340), 41 (1041629), 42 (1041628), 
43 (0815329), 71 (0715311), 73 (0815347), 
74 (0815306),75 (0815305), 78 (0815341), 
81 (1041631), 82 (1041632), 83 (1041633), 
84 (1041634). 

The 42nd Tannenbergskiy GvBAP (ex- 
42nd GvIBAP and, still earlier, 42nd GvlIAP) 
got its name and Guards appellation on 4 
February 1945 for gallantry in fighting near 
Tannenberg, now called Stenbark, in 
Prussia. Prior to re-equipping with Su-24s 
and becoming the 42nd GvBAP, it flew the 
MiG-21SMT in 1976-81. In 1984 the unit re- 
equipped with Su-24Ms, and by March 1992 
the unit had 25 aircraft and was 
commanded by Col Valeriy Maslov 
89th BAP, Szprotawa, Poland — 28 
Su-24M ‘Fencer-Ds’ on strength as of 
March 1992, with white tactical numbers: 
01 (0715331), 02 (0715334), 03 (0715333), 

04 (0715321), 05 (0715325), 06 (0715326), 
07 (0715327), 08 (0715328), 09 (0715329), 
10 (0715330), 20 (0715310), 21 (0715312), 
22 (0715306), 23 (0715307), 24 (0715309), 
41 (1141616), 42 (0415303) 43 (0415313), 
44 (0415301), 45 (0415320), 46 (0415316), 
47 (0415317), 49 (0415309), 50 (0415319). 

The 89th BAP (ex-18th IBAP) received its 
Su-24s in the autumn of 1982 after flying 
Su-17M fighter-bombers for nearly 8 years. 
The early model was replaced by the 
Su-24M in 1989. In March 1992 the unit 
consisted of two squadrons (24 aircraft) and 
was commanded by Col Viktor Youdayev 
164th Kerchenskiy GvORAP, Brzeg, Poland - 


two squadrons of Su-24MR ‘Fencer-Es' 
from November 1985; white tactical 
numbers: 
40 (0515307), 41 (0515308), 42 (0515309), 

43 (0515310), 44 (0515311), 45 (0515313), 

46 (0515312), 47 (0515314), 48 (0515315), 

49 (0515316), 50 (0515330), 51 (0515319). 

The 164th Kerchenskiy GVORAP (the 
name and Guards appellation were given on 
24 March 1944 for the unit's part in 
liberating the hero city Kerch in the Crimea, 
Ukraine) previously operated Yak-28R 
tactical reconnaissance aircraft in 1967-85. 
Until 1 September 1990 the unit was based 
at Brzeg AB and consisted of three 
squadrons: one with 12 Su-24MRs, another 
with 12 assorted MiG-25s (five MiG- 
25RBTs, two MiG-25RBSs, two MiG- 
25RBShs, two MiG-25RBFs and three 
MiG-25RU trainers), and the third squadron 
with MiG-25BM air defence suppression 
aircraft, which returned to the USSR as the 
unit relocated to Krzywa. In March 1992 the 
164th GVORAP was commanded by Col 
V. Ponomaryov. 
151st OAPREB, Brzeg, Poland, Su-24IMP 
‘Fencer-F' — no aircraft identified 











New hangars had to be built at all Polish 
bases when the Su-24 was introduced; 
those built for the MiG-21, MiG-27 and 
Su-27 were too small and subsequently 
used as garages or storage space. 

The 42nd GvBAP was pulled out from 
Zagan AB on 5 May 1992, relocated to 
Voronezh and disbanded. The aircraft and 
personnel were distributed between other 
units; some of the Su-24Ms are known to 
have been transferred to the resident 455th 
BAP, replacing older Su-24s. 

The 164th GVORAP left Krzywa AB on 
14 May 1992, moving to Shatalovo AB 
south-east of Smolensk. The 3rd BAP 
followed on 4 June 1992 (some sources 
state 2 June) for Lebyazhye AB south of 
Volgograd and earmarked for disbandment. 
On 7 July the 89th BAP left Szprotawa AB 
for Siverskaya AB near St. Petersburg. This 
unit was also disbanded and the aircraft 
transferred to a resident bomber unit 
previously flying older Su-24s. 

The aircraft of all three bomber units of 
the 149th BAD were ferried to Russia by 
89th BAP pilots; the personnel of the other 
units was airlifted by An-12BP and II-76MD 
freighters. 


The Poland-based 149th BAD had 
three Su-24M regiments, including 
the 89th BAP at the division’s 
headquarters at Szprotawa. 


The most photographed Su-24s 
were those of the 11th ORAP, based 
at Neu-Welzow in Germany. This 
reconnaissance unit had both 
Su-24MRs (illustrated) and 
Su-24MPs on strength. 





5th VA (Air Army) 


The 5th VA with headquarters in Odessa, 
the Ukraine, received in 1989 the two 
regiments below from the 16th Air Army as 
part of the newly-formed 32nd BAD. 


32nd BAD, with headquarters in 

Starokonstantinov included: 

7th BAP at Starokonstantinov (transferred 

teat 16th Air Army 1989 — Su-24 ‘Fencer- 
/C') 

727th BAP at Kanatovo (transferred from 16th 

Air Army 1989 — Su-24 ‘Fencer-B/C’) 





14th VA (Air Army) 


The 14th VA with headquarters in L'vov, 
Ukraine, included: 


289th BAD at Lutsk City with: 

69th BAP at Ovruch (30 Su-24Ms) 

806th BAP at Lutsk (30 Su-24Ms) 

947th BAP at Dubno (Su-24Ms), possibly 
relocated to the 24th VA 

48th ORAP at Kolomyya (12 Su-24MRs) 
118th OAPREB at Chortkov (Su-24IMPs) 





15th VA (Air Army) 


The 15th VA with headquarters in Riga, 
Latvia, included: 

886th ORAP at Yekabpils, Latvia (12 
Su-24MRs) 





16th VA (Air Army) 


With headquarters in Zossen (Wunsdorf), 
the 16th VA had Su-24 regiments from July 
1979 to June 1993. In 1989, as a gesture to 
reduce tension, all bomber variants were 
withdrawn from Germany, leaving only the 
reconnaissance regiment. 

This Air Army was the creme de /a creme 
of the VVS and was tasked with the 
defence of any WarPac countries, should 
they be attacked by NATO forces; if 
necessary it would act as the spearhead of 
a pre-emptive strike against them, Divisions 
within the 16th VA that were equipped with 
Su-24 variants were: 


128th BAD, headquarters at Grossenhain 
included: 
727th BAP at Brand from 1982, transferred in 
early 1989 to Kanatovo in the Ukraine as 
part of the newly-formed 32nd BAD of the 
5th Air Army; Su-24 ‘Fencer-B/Cs' 
7th BAP at Grossenhain, also from 1982, 
transferred to the 32nd BAD at 
Starokonstantinov in 1989; Su-24 ‘Fencer- 
B/Cs' (61 White and 62 White both ‘Fencer-Cs’) 
11th Vitebskiy ORAP at Neu-Welzow near 
Dresden with two squadrons of Su-24MRs 
(24 aircraft) from February 1986 to 15 June 
1993 when it was transferred to the North 
Caucasus as part of the 4th Air Army which 
by then had its headquarters at Rostov-on- 
Don. The third squadron had Su-24MPs 
from 1989 until 5 June 1991, when it was 
relocated to Chernigov in the Ukraine to 
form part of the 118th ORAP. Later, it was 
moved to Chortkov in another part of the 
country 
Examples of 11th ORAP Su-24MPs 
(white tactical codes) were: 
40, 41, 42, 44, 45, 46, 47 and 48. 
Examples of 11th ORAP Su-24MRs (all 
tactical codes are white): 
01 (0515321), 02 (0515322), 03 (0515323), 
04 (0515324), 05 (0515325), 06 (0515326), 
07 (0515327), 08 (0515328), 09 (0515317), 
10 (0515320), 11 (0515329), 12 (0515330), 
20 (0615305), 21 (0615306), 22 (0615307), 
23 (0615308), 24 (0615309), 25 (0615310), 
26 (0615312), 27 (0615313), 28 (0615314), 
29 (0615315), 30 (0615316), 31 (0615317). 





NOTE: The c/n 0515330 has also been 
quoted for Su-24MR ‘50 White’ of the 164th 
GVORAP based in Poland; thus, 12 White 
may have previously been 50 White. 








17th VA (Air Army) 


The 17th VA with headquarters in Kiev, the 
Ukraine, included: 


1270th Pilot Training Centre in 
Berdyansk with: 
29th BAP at Berdyansk (61 aircraft?) 





24th VA (Air Army) 


The 24th VA with headquarters in Vinnitsa, 
the Ukraine, included the following divisions 


32nd BAD at Starokonstantinov with: 
7th BAP at Starokonstantinov (30 aircraft) 
727th BAP at Kanatovo (30 aircraft) 

953th BAP at Baranovichi (30 aircraft) 


56th BAD at Chernyany with: 

230th BAP at Chernyany (33 aircraft) 

947th BAP at Dubno (30 aircraft), possibly 
relocated from the 14th VA 

118th OAPREB at Chortkov previously in 
Neu-Welzow and Chernigov (8 Su-24MPs 
from 1991) 

511th ORAP at Buyalyk (24 Su-24MRs) 

77 BAP at Debrecen, Hungary, with three 
squadrons of Su-24Ms until March 1990 
when the regiment returned to a base in 
Russia (reportedly Murmansk) 

77 BAP at Kunmadaras, east of Budapest 
with Su-24MRs; known tactical codes are: 
01, 02, 03, 04, 05, 06, 07, 09, 10, 11 and 12 (all white) 





26th VA (Air Army) 


The 26th VA with headquarters in Minsk, 
Belarus included: 


1st BAD at Lida with: 

116th BAP at Rosi (30 aircraft) 

305th BAP at Postavy (30 aircraft) 

497th BAP at Lida (29 aircraft) 

10th ORAP at Shchoochin (12 Su-24MRs) 





30th VA (Air Army) 


The 30th VA with headquarters in Irkutsk 
most probably had a total of six BAPs and 
RAPs ready for action on the Eastern 
borders of the USSR. 





34th VA (Air Army) 


The 34th VA with headquarters in Tbilisi, 
Georgia, included: 


36th BAD at Bolshyye Sheeraki with: 
43rd BAP at Kapitnari 

166th BAP at Bolshyye Sheeraki 

976th BAP at Kyurdamir 

882nd ORAP at Dollyar 


Sukhoi Su-24 Operators 





40th VA (Air Army) 
The 40th VA deployed to Afghanistan. 





76th VA (Air Army) 


The 76th VA with headquarters in Leningrad 
included: 


149th BAD at Smurav'yovo with: 
67th BAP at Seeverskiy 
722nd BAP at Smurav'yovo 





Miscellaneous units 


4th TsBP i PLS (Tsentr boyevoy 
podgotovki i pereoochivaniya lyotnovo 
sostahva = Combat and Conversion Training 
Centre ) in Lipetsk = e.g., Su-24MP '18 White’ 
(c/n 4160464201042) 


NOTE: Su-24MPs seem to have an 
altogether different construction number 
system introduced for security reasons to 
further confuse NATO analysts, 416 was 
used as the factory code for plant No. 153 in 
Novosibirsk; 046 was the product code 
(izdeliye 46 = Su-24MP). The next two digits 
(42) signified the quarter and year of 
manufacture (October-December 1982), The 
remaining digits were the ‘famous last five’, 
a computer number having no meaning 
whatsoever, in order to conceal the batch 
number and number of aircraft in the batch, 
thus making it impossible to calculate how 
many had been built. The first two and last 
three of these five digits accrued 
independently. 


1046th TsPLS (Tsentr podgotovki 
lyotnovo sostahva = Pilot Training Centre) at 
Shatalovo 


1080th TsPLS headquartered at 
Borisoglebsk with: 

1st Bomber Training Regiment at Lebyazhye 
976th Bomber Training Regiment at Totskoye 











234th Proskurosvkiy GvIAP at Kubinka 
(transformed into the 237th Proskurosvkiy 
Aviation Equipment Demonstration Centre 
on 13 February 1992) had four Su-24Ms 
coded 92, 93, 94 and 95 (all codes blue) 


802nd Training Regiment, a part of the 
Air Force College in Krasnodar. 


LI and the Sukhoi OKB, Zhukhovskii had 
at least five Su-24s: 

Su-24 'Fencer-A’ = 15 White (1515301), 611 White 
(i.e., T6-11, c/n 0215303) 

‘Fencer-C’ = 10 Blue (2715310) 

Su-24M: 11 White (1141613) 

Su-24MR: 40 Yellow (0941648) 


15th ORAP at Chkalovsk (not to be 
confused with Chkalovskaya air base near 
Moscow) was a direct-reporting unit with 12 
Su-24MRs. It was the designated 
reconnaissance support regiment. (Some 
sources state 45 aircraft.) 


AV-MF 


In 1989 a unit of the 4th Air Army, the 
132nd BAD, was transferred to Baltic Fleet 
Naval Aviation and renamed the 132nd 
Naval Strike Division (morskaya shturm- 
ovaya aviatseeonnaya diveeziya = MShAD). 


132nd MShAD, divisional headquarters at 

Chernyakhovsk, included: 

4th MShAP (morskoy shturmovoy 

aviatseeonnyy polk = naval strike regiment) 

at Chernyakhovsk (29 aircraft) 

170th MShAP at Suurkiul, Estonia (29 aircraft) 

240th MShAP at Tukums, Latvia (29 aircraft) 
All three regiments were equipped with 

‘Fencers’. The division had a total of 87 

Su-24s on strength. 





Complete with UPAZ-A pod, this 
Su-24M was on the strength of the 
Kubinka-based 234th GvIAP, the 
‘show’ regiment of the VVS. 








Russia 


NOTE: The order of battle described below 
is the condition before a massive Armed 
Forces reform began in 1998; the Defence 
Districts and Air Armies have changed since 
then. 


One of the conditions imposed by the CFE 
Treaty entailed making known details of the 
disposition of Russian military aircraft based 
west of the Urals on the given date of 

1 January 1993. From this information it 
transpired that the following units operated 
Su-24 variants: 


Long-Range 
Aviation 
(Dahl’nyaya 
Aviahtsiya, DA) 


46th VA (Air Army 


The 46th Air Army (VA), with headquarters 
at Smolensk had one bomber division 
assigned. 


1st BAD at Lida with: 
305th BAP at Postavy 
497th BAP at Lida 

953rd BAP at Baranovichi 


This division stationed in Belarus was 
deactivated on 23 September 1993. 


Tactical Aviation 


(Frontovaya 
Aviahtsiya, FA) 


4th VA (Air Army) © 


The 4th VA with headquarters at Rostov-on- 
Don had: 

36th BAD at Millerovo with: 

143rd BAP at Morozovsk 

168th BAP at Marinovka 

11th ORAP at Marinovka (Su-24MRs; direct 
reporting unit). 


NOTE: The 143rd BAP, the 168th BAP and 
also the 3rd BAP at Taganrog and the 959th 
BAP at Yeysk have also been reported as 
belonging to the 10th BAD, headquartered 
in Yeysk. 


802nd UAP (Aviation Training Regiment) 
Krasnodar includes some Su-24s. 





76th VA (Air Army) 


The 76th VA with headquarters at St. 
Petersburg includes: 
149th BAD at Smurav'yovo with: 





Above: Unit markings have very 
rarely been seen on Su-24s. One 
exception is the 4th TsBP i PLS, the 
training unit at Lipetsk, to which 
this Su-24M belongs. 


Right: This weathered Su-24M is an 
AVMF aircraft serving with the 
240th GvSAP, the navy’s Ostrov 
training facility. Note the Tu-142 in 
the background. 


67th BAP at Seeverskiy 
722nd BAP at Smurav'yovo 


VVS MVO 


Air Forces of the Moscow Defence District 
with headquarters in Moscow: 

105th BAD at Voronezh with: 

20th BAP at Kamenka 

164th ORAP at Shatalovo (Su-24MRs) 

47th ORAP at Shatalovo (Su-24MRs; direct- 
reporting unit) 

455th BAP at Voronezh (Su-24M) 





237th TsPAT (tsentr pokahza 
aviatseeonnoy tekhniki = Aviation 
Equipment Demonstration Centre) had four 
Su-24Ms. 


1st IAPIB (instruktorskiy aviatseeonnyy 
polk istrebiteley-bombardeerovschchikov = 
fighter-bomber training regiment) included a 
few Su-24s. 


4th TsBP i PLS in Lipetsk: 

968th ISIAP (instruktorskiy smeshannyy 
istrebitel’'nyy aviatseeonnyy polk = 
composite fighter training regiment). 





Naval Air Arm 
(AVMF) 


132nd MShAD headquartered in 
Chernyakhovsk with: 

4th MShAP at Chernyakhovsk (29 aircraft) 
170th MShAP 


240th GvSAP 

Guards Composite Air Regiment 
(Gvardeyskiy smeshannyy aviatseeonnyy 
polk = )/Naval Aviation Training Centre at 
Ostrov 


Transbaikalian 
Defence District 


Unidentified bomber division headquartered 
in Nyangi, comprising three unidentified 
bomber regiments based at Bada, Borzya 
and Nyangi, plus a direct-reporting 
unidentified reconnaissance regiment at 
Domna AB near Chita flying Su-24MRs. 


Far East Defence 


District 


A bomber division comprising three bomber 
regiments based at Komsomolsk-na-Amur, 
Verino and an unknown location plus a 
direct-reporting reconnaissance regiment 











flying Su-24MRs. None of these units has 
been identified, 


There is a strong probability in the near 
future that a Russian Mobile Force will be 
formed but this will be subject to financial 
constraints and could possibly be manned 
by reducing the strength of regiments 
attached to district commands. 





Other Former Republics of 
the Soviet Union 


Azerbaijan 


The Azerbaijan Air Force operated 16 
Su-24MR reconnaissance aircraft which, 
together with some MiG-25s, had been 
captured when the troops of the Popular 
Front took control of Dallyar Air Base on 9 
June 1992. Some unconfirmed press 
reports suggest that these aircraft have 
been used in the territorial dispute with 
Armenia over the Nagorni Karabakh 
enclave. It is reported that five were still 
serviceable at the beginning of 1999. 


Belarus 


When Belarus became independent it 
retained only one Su-24 unit, the 116th 
GvBAP at Ros’. The other three, the 305th 
BAP at Postavy, the 497th BAP at Lida and 
the 953th BAP at Baranovichi, were placed 
under Russian control. At the beginning of 
1999, reports show that there were 42 
Su-24s of all types still in service. 


Kazakhstan 


There were said to be 40 Su-24 variants in 
the Kazakhstan Air Force at the beginning of 
1999. It is not known how many are 
operational. 


Ukraine 


The Ukraine became an independent state 
on.24 September 1991. On 13 February 
1992 a number of air crews refused to 
swear an oath of allegiance to the new 
Republic of the Ukraine and defected, 
taking with them six Su-24 bombers of the 
7th BAP from Starokonstantinov to the 
Russian base at Shatalovo. Fortunately for 
the accuracy of this article, there now 
seems to be no quibbling over the 
ownership of the remaining Su-24 and 
Su-24M bombers, Su-24MR reconnaissance 
aircraft and Su-24MP ECM aircraft listed. 


In 1995 the Ukrainian Air Force 
possessed the following units equipped 
with Su-24 variants: 


5th VA (Air Army) 


Headquartered in Odessa with: 


32nd BAD with headquarters in 
Starokonstantinov included: 
7th BAP at Starokonstantinov (Su-24 ‘Fencer- 


B/C’) 
727th BAP at Kanatovo (Su-24 ‘Fencer-B/C’) 
511th ORAP at Buyalik (Su-24MRs). 


14th VA (Air Army) 


Headquarters in L'vov, the Ukraine, 
included: 

289th BAD at Lutsk City with: 

69th BAP at Ovruch (Su-24Ms) 

806th BAP at Lutsk (Su-24Ms) 

947th BAP at Dubno (Su-24Ms) 

48th ORAP at Kolomyya (Su-24MRs) 
118th OAPREB at Chortkov (Su-24IMPs) 


17th VA (Air Army) 


Headquarters in Kiev: 


VVAULSh, (Vyshsheye voyennoye 
aviatseeonnoye uchilischche lyotchikov- 
shturmovikov = the Lugansk Higher Military 
Aviation School for Strike) with the 

Su-24M. 


Above and right: Despite some 
defections to Russia, the Ukraine 
retained some five regiments 
operating Su-24 bombers, plus three 
recce/EW units. Su-24Ms like these 
are assigned to the 289th BAD. 





Uzbekistan and 
Tajikistan 


Some Su-24s were reported to be in the Air 
Force of Uzbekistan and to have been used 
against the Afghan Mujahideen rebels 
supporting the anti-government opposition 
in neighbouring Tajikistan. Several were 
later transferred to the Air Force of 
Tajikistan and one was allegedly shot down 
after being hit by three Stinger surface-to-air 





missiles launched by the Mujahideen. The 
crew was said to have ejected safely. 
The situation in the Uzbek Air Force at the 
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beginning of 1999 was that there were 23 
Su-24s and Su-24Ms, plus 11 Su-24MRs in 
service. 





Overseas operators 


Syria 


Al Quwwat al Jawwiya al-Arabiya 
as-Souriya 
When the Syrian Air Force took delivery of 
22 Su-24MKs in 1989, the Syrian Arab 
Republic became the first country outside 
the Soviet Union to purchase ‘Fencers’. 
Even then, the transaction was only 
completed after several years of 
negotiation. The fulfilment of this contract 
led to vociferous protests from Israel which 
found itself within the range of the new 
bomber. With Saudi Arabian financia 
support, Syria plans to buy more Su-24s, but 
no details of the contract have been 
disclosed. According to press reports, in 
mid-1991 President Hafez Assad (former 
Syrian AF C-in-C) used most of the US$2 
billion in grants from Saudi Arabia and the 
Gulf states for Syria's assistance to the anti- 
Iraq coalition during the Gulf War to finance 
the purchase, among other things, of some 
20 more Su-24MKs. 

Reports suggest that there were still 20 
in service at the beginning of 1999, perhaps 
serving alongside Su-20/22s at T4 airbase. 


Libya 


Al-Quwwat al-Jawwiya al-Arabiya 
al-Libiya (QJAL) 

The second customer for the Su-24MK was 
the Socialist People's Libyan Arab 
Jamahiriya. The QUAL received six 
‘Fencers., also in 1989; these were flown in 
crates to Umm Aitiqah base by An-22 ‘Cock’ 
transports. Altogether, Libya acquired 15 
Su-24MKs plus two ll-78 ‘Midas’ tankers 
(incidentally, civil-registered and painted in 
Libyan Arab Air Cargo colours) for inflight- 
refuelling. Further sales were suspended 
when Libya failed to complete payment, 
citing the drop in oil income as the reason. 
It is unlikely that Libya could procure spares 
without payment of the debt, and therefore 
equally unlikely that many of these aircraft 








Russian sources state that nine 
Su-24MKs were delivered to Iran 
following the acquisition of 24 ex- 
Iraqi aircraft. Conversely, Iranian 
sources state that 14 were bought 
from Russia in 1990 before 16-18 
ex-lraqi aircraft were acquired. 


are still in airworthy condition. 

12 Su-24MKs were still in service at the 
beginning of 1999. Israeli reports assert that 
they are flown by Syrian crews. The 
unit has been quoted as 1124 Squadron at 
Ghurdabiya-Sirte but this is speculative. 





Iraq 


Al Quwwat al-Jawwiya al-lraqiya 

The third customer for the Su-24MK was 
the Republic of Iraq Air Force. According to 
Israeli sources, 14 were delivered in the first 
quarter of 1990 and another 10 before the 
end of that year. The Iraqis did not use them 
against the United Nations forces during the 
Gulf War, reputedly because only one crew 
was combat-ready. Instead, in January 1991 
all 24 Su-24MKs were evacuated to what 
was misguidedly thought to be a safe haven 
in Iran. It proved to be a futile effort 
because the Su-24MKs, together with other 


types that had made the same journey, 
were promptly seized. The United Nations 
embargo on arms sales to Iraq imposed 
after the war has foiled any Iraqi moves to 
replace them. 





Iran 


Islamic Republic of Iran Air Force 
When 24 aircraft of the Iraqi Air Force 
sought refuge in Iran during the Gulf War, 
Iran, not wishing to look such a lucrative gift 
horse in the mouth, immediately impounded 
them. Unsurprisingly, the aircraft were soon 
included into the Islamic Republic of Iran Air 
Force (IRIAF) inventory as reparations for 
damages sustained in the eight-year long 
war with Iraq. Since then, Iran is understood 
to have taken delivery of a further 9 aircraft 
from Russia. 

One Iranian Su-24MK was lost on 8 
February 1993 when it collided in mid-air 
with an Iran Air Tours Tu-154M (EP-ITD, ex- 
CCCP-85721, c/n 91A-903) outbound from 
Teheran. One of the two 'Fencers’ out on a 
training sortie had a near-miss with the 


leased airliner, while the other took the tail 
off the trijet; both aircraft crashed, with the 
tragic loss of all on board. 

Iranian ‘Fencers’ employ some different 
weaponry to Russian aircraft, and probably 
have a secondary anti-ship role. The 72nd 
TFS has been quoted as one of the 
Operating units, but confirmation of such 
information is impossible. From 1-10 
February 1996 the IRIAF displayed its 
aircraft at Mehrabad airport which is also a 
major air force base. The static park 
included an Su-24MK coded 3-3810. 





Algeria 


Al-Quwwat al-Jawwiya al-Jaza’eriya 
(QJA) 

Russian sources do not acknowledge any 
delivery of Su-24MKs to Algeria, but the 
QUA has been reported as operating 10. 
These reports suggest that they were 
initially based at Ain Oussera, but have 
since moved to Laghouat for service with a 
unit unreliably quoted as the 274th Fighter- 
Bomber Squadron. 
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Fuerza Aérea 


Photographs by Emiel Sloot, Luc Hornstra 
and Chris Knott 


Above: The principal 
type in service with the 
transport fleet is the 
Basler BT-67 Turbo 
Dakota, four of which 
are on strength. 


Left: The FAES 
undertakes its own 
training, using five 
ENAER T-35 Pillans for 
the basic stage of 
instruction. 
Elementary training is 
handled by the Rallye. 


Below: The teeth of the 
FAES is the Cessna 
OA/A-37B Dragonfly, of 
which nine are still in 
service with the Grupo 
de Caza-Bombardeo, 
based at Comalapa. 


de El Salvador 


Formerly known as the 
Fuerza Aérea Salvadorenia, 
the FAES was built up 
during the 1970s and 1980s 
with US aid as a counter 
to the Marxist FMLN 
guerrilla group. In 1992 
the civil war came to an 
end, although today the 
air force remains 
concerned primarily with 
internal security. 








Above and right: The Escuela de Aviacion Militar is based at the main 
FAES airfield at llopango, as part of Brigada Aérea 1 which administers 
the base. The five T-35B Pillans were delivered from ENAER in 1998 


following overhaul in Chile. 


Above: The A-37/OA-37 fleet is 
based at Comalapa, but regularly 
operates from Ilopango, where 
these three are seen. Aircraft 428 
is an OA-37B, displaying a fresher 
paint scheme. In FAES service 
there is no distinction in 
operations between the two 
variants. 
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Below: Three of the FAES BT-67s 
are fitted out as AC-47 gunships, 
but since the end of the civil war 
have not operated with any 
armament installed. This aircraft 
is one of two that retain a grey 
colour scheme: the other pair of 
BT-67s operate in a white scheme 
with blue trim. 








Top: The A-37s were supplied by 
the US from 1982 under Project 
Elsa (El Salvador) to boost the air 
force’s attack capabilities against 
the FMLN. A total of 15 was 
eventually acquired. 


Right: Bought in 1973 and delivered 
in 1974, El Salvador’s 18 Dassault 
MD.450 Ouragans came from Israel. 
Five were destroyed and one 
damaged during a raid by FMLN 


guerrillas on Ilopango base on 27 
January 1982. The aircraft have 
been grounded for a long while, 
and although two of the eight 
survivors currently at Ilopango are 
in near airworthy condition there is 
no operational need to restore 
them to service. Furthermore, the 
one serving pilot with Ouragan 
experience refuses to fly it! 


Above: Project Elsa got under 
way in February 1982 and 
oe hi ea a a 
large numbers of aircraft from RT 
the US to El Salvador. Among TRAN SPO E 
the types delivered in that _ 
year was the Fairchild C-123K 
Provider, which proved a yj @ 
useful transport around the 
outlying airstrips of San 
Miguel, Ahuachapan, 
Sonsonate, Zacatecoluca, San 
Vicente, Chalatenango and 
Usulutan. Three aircraft were 
delivered, and withdrawn 
from service in the mid-1990s. 
The sole survivor remains at Y 9 
Hlopango, awaiting its fate. 
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The C-47 Dakota dates back to 1947 in Salvadorian service, when the signing of the Rio 
Treaty opened the door for supplies of US aircraft. This machine is one of two piston- 
powered Dakotas that augment the BT-67s in the Grupo de Transporte. It was delivered as 
part of Project Elsa, and was originally in AC-47 configuration. 





The Escuela de Aviacién Militar uses the SOCATA 
Rallye 235GS as its elementary trainer. Sixteen 
were delivered in the early 1980s, but only five 
remain. This example flies over Lake Ilopango, 
near the EAM’s base. 


ere ai R . Above: A small number of Cessna R172Hs and 
N Y ; T-41Ds was acquired, initially for training. Only 
this aircraft, a T-41D, is left, used at llopango for 
liaison and hack duties. 


Left: Two ex-French Fouga CM.170 Magisters are 
held in near airworthy condition at Comalapa. 
They are not expected to re-enter service as they 
require engine overhauls and considerable 
maintenance. The aircraft were acquired in 1978 
for the counter-insurgency role, for which they 
were armed with 7.62-mm machine-guns in the 
nose. A further three ex-Israeli Magisters are at 
Hopango in derelict condition. 


Right: Some 25 Cessna O-2A/Bs were delivered 
to El Salvador, of which around 12 remain opera- 
tional with the Grupo de Caza-Bombardeo, 
assigned to the forward air control squadron. 
Two of the aircraft (including 610 in the back- 
ground) are O-2Bs, previously equipped with 
loudspeakers and leaflet dispensers for psycho- 
logical warfare duties. 


Below: In addition to the military-spec O-2s, the 
FAES also has a single civilian Cessna 337G 
Super Skymaster at Ilopango for liaison duties. 






































Left: From the first deliveries 
in 1976, over 80 Bell UH-1s 
were delivered to El Salvador, 
of which about half were 
destroyed during the civil 
war. Around 20 remain in 
service with the Grupo de 
Helicopteros at Ilopango. 
Here a UH-1H takes off with 
members of the Army Special 
Forces aboard. 


Right: El Salvador received 12 
Hughes H500E/McDonnell 
Douglas MD500Es in the mid- 
1980s, of which six remain 
operational. Flying alongside 
H500Ds, the type was widely 
used during the civil war as a 
scout, usually operating at 
treetop height while 
searching out FMLN forces. 


Below: For rotary-wing 
training the Escuela de 
Aviacion Militar has six 
Hughes 269s. Only two of 
these aircraft are airworthy, 
and are heavily utilised to 
provide pilots for the sizeable 
helicopter fleet. 

















Above, left and below: A number of FAES helicopters wear civilian-style colour schemes such as these 
MD500Es and UH-1H. They are occasionally hired out on a commercial basis to provide some funding 
for the impoverished air force. 
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Right: Six Highes 
500Ds were 
delivered between 
1979 and 1983, but 
only one of these 
aircraft remains 


operational. Unlike 
the 500Es, it wears a 
roundel and has a 
lighter green 
camouflage. 





Above: This Bell VH-1H wears unusual white 
panels and a full colour nose badge in 
recognition of its VIP transport role. 


Left: As well as UH-1H ‘slicks’, El Salvador also 
received 24 UH-1M ‘hog’ gunships. Eleven are 
waiting to be scrapped, but three remain in use. 
This one is armed with two XM21 armament 
systems, consisting of a 7.62-mm Minigun 
combined with a seven-round XM158 70-mm 
rocket launcher on each side. 


Below: Seventeen UH-1H/Ms can be seen at 
Hopango, stored in varying degrees of decay. 










Having established virtual supremacy of the air 
over Serbia and Kosovo, NATO pressed home its 
attacks throughout May and early June, aiming 
to hit Serb forces wherever they could be found 
in Kosovo, while disrupting the military and 
political infrastructure in Serbia itself. Despite 
some serious setbacks, notably the inadvertent 
attacks on the Chinese embassy and refugee 
convoys, NATO’s massive airpower forced the 
defiant Serbs to the negotiation table, allowing 
NATO ground troops to finally occupy Kosovo. 


Thursday 22 April — Day 30 


M At 03.15 local (01.15 GMT) 
NATO attacks the 24-storey tower 
block headquarters building of 
Slobodan Milosevic’s ruling Usce 
party, in central New Belgrade. Most 
reports credit four strikes on the 
building on the 12th to 17th floors, 
probably by cruise missiles. The block 
also housed the Kosova and TV 
stations, Pink TV and BK TV. State 
media concerns are largely controlled 
by Milosevic’s wife, Mira Markovic, 


Part 2: 
Overwhelming 
Airpower 


and his daughter Marija. NATO 
defends the attack, claiming the 
building was a legitimate target — and 
not a civilian one. Several journalists 
and technicians are killed, however, 
and the attack is widely condemned 


transmitters at Iriski Venac, targets in 

Mrsac and Samaila villages and futher 
s on oil refining and storage 

facilities at Novi Sad. 

@ NATO air attacks on the night of 

21/22 April include President 

Slobodan Milosevic’s residence at 15 

Uzicka 

02.00 

B 1 


all, including bridges at Barri, 
Dunnes, Malasevo and Mure. In 

s shown of recent strikes against 
Rakovina bridge, Pristina airport, the 
Urosevac garrison, base of the 243rd 
Mechanised Brig and an under 
ground oil storage facility near Novi 
Sad. 


The F-15E formed the backbone of 
the precision strike force assembled 
for Allied Force, 26 aircraft from the 
48th FW being assigned to the 31st 
AEW at Aviano. Those assigned to 
Northern Watch duties in Turkey 
were alerted for Kosovo duty, but 
were not used. 






In order for the NATO attack 
forces to operate safely over 
Yugoslavia, it was a prerequisite 
to neutralise the considerable 
SAM threat. Crucial to this effort 
was the EA-6B Prowler fleet. 

The numbers deployed to the 
theatre severely stretched the 
overall fleet, raising post- 
conflict questions about the 
need for more SEAD aircraft. 





Allied Force 


@ NATO says that it is now striking 
twice the number of targets it was 
hitting each night two weeks ago. 

M@ According to the UPI agency, the 
USAF has fewer than 70 CALCMs 
available. The inventory stood at 238 
in December 1998, but 90 were fired 
during the Operation Desert Fox 
strike against Iraq in December 1998, 
As of 7 April, 62 had been fired at 
Yugoslavia. All other ‘all-weather’ 
PGMs (Tomahawk, JDAM etc.) are 
also running very low. 

@ Germany’s Chancellor Schroeder 
indicates his willingness to deploy 
German ground troops to Kosovo. 

@ The first NATO train with 32 cars 
crosses through Slovakia to Hungary 
as the US indicates that if ‘ground 
troops become necessary it will 
support their deployment’. 

@ Romania and the IMF agree on a 
$500 million loan. 














Above: Numerically the F-16 was the 
most important warplane in the 
NATO Allied Force inventory. ‘Vipers’ 
of varying versions were flown by 
Belgium, Denmark, the Netherlands, 
Norway (illustrated), Portugal, 
Turkey and the USAF. 


Below: ‘Serbin It Up!’ is a rare 
example of nose art, seen on a 31st 
FW F-16CG at Aviano. The wing’s 
510th FS applied purple mission 





Friday 23 April - Day 31 





@ Overnight, bridges on the Danube 
at Novi Sad are attacked again, two 
days after NATO announced that 
Zezel Bridge, the last bridge, had been 
‘destroyed’. A bridge over the Rasina 
river, at Krusevac south of Belgrade, is 
also re-attacked after it was hit on 13 
April. NATO aircraft again attack TV 
transmitters of the state broadcaster 
RTS. 

@ A fresh wave of 50 aircraft departs 
Aviano at 05.00 am. 

@ The US elects not to deploy the 
USS Enterprise and its battle group to 
the region (see 21 April). The carrier 
will instead complete its scheduled 
Mediterranean cruise and return to its 
home port of Norfolk, VA, as 
planned. More US troops and artillery 
will be deployed to Albania bringing 
the US contingent there up to 5,500. 


marks, while the 555th FS used green. 


@ In an interview with Spanish 
national paper El Pais, NATO 
Secretary General Javier Solana 
confirms that NATO is making plans 
to send in troops which ‘may or may 
not be peacekeepers’. This is the first 
official acknowledgement that the ‘no 
ground troops’ policy may be 
changing. 

@ NATO and the European Union 
announce a belated oil embargo on 
Yugoslavia. A Russian attempt to have 
the UNHCR pass a resolution calling 
for “an end to hostilities and all 
human rights violations in Kosovo” 
along with an end to “missile attack 
and bombardments of installations and 
infrastructure used by civilians ” is 
rejected by 24 votes to 11. 





Saturday 24 April — Day 32 





@ The Pentagon orders a major build- 
up of ground forces in Albania to 
protect the Apache helicopters, saying 
it is sending 15 Abrams MBTs, 22 
Bradley IFVs and 2,350 additional 
ground troops. The deployment, 
expected to begin next week, will 
bring to 5,350 the number of Army 
troops being inserted in Albania to 
protect the tank-killing helicopters. 

@ Twenty-three German Leopard 2A 
tanks and artillery move from 
Thessaloniki into Macedonia, escorted 
by German and Dutch troops. Some 
of the 3,000 French troops in Albania 
move to take charge of the refugee 
relief effort in southern Albania. 


Sunday 25 April — Day 33 


@ Despite bad weather over the night 
of 24/25 April, NATO launched 600 
sorties against 200 targets in Serbia and 
Kosovo. According to NATO these 
included: road and rail bridges; TV 
towers and relay stations at Avala and 
Banja Korviliaka; airfields at Ponikvia 
and Pristina; fuel facilities at Pristina; 
ammunition facilities at Pristina and 
Sudolika; an explosives factory at 
Lukani; Serbian group forces, 
armoured vehicles and command 
bunkers in Kosovo. 

@ NATO will soon have ‘battle- 
groups’ of 12,000 troops deployed in 
Macedonia, with a target of 28,000. 





@ General Clark requests the deploy- 
ment of another battalion of AH-64As 
(24 aircraft) to Albania, to double the 
attack helicopter force already in 
place. 

M@ The Hungarian government 
announces that NATO officials are 
now in Hungary assessing airfields and 
facilities for basing, 

M Deputy Prime Minister of 
Yugoslavia Vuk Drascovic says that 
“Yugoslavia should recognise that it 
cannot defeat NATO and that it must 
face the reality of a world standing 
against Yugoslavia.” 

@ The NATO Heads of State and 
Government meet with their counter- 
parts from Albania, Bulgaria, the 
former Yugoslav Republic of 
Macedonia, Romania and Slovenia, 
and the Foreign Ministers of Bosnia- 
Herzegovina and Croatia. They 
discussed the current situation in 
Kosovo, its impact on the countries in 
the region and longer-term strategies 
for security, prosperity and stability in 
South-eastern Europe. 





Monday 26 April - Day 34 





@ Overnight the Zezeljov (Zezel) 
bridge at Novi Sad is again attacked. 

@ The deployment of AH-64As to 
Albania is completed. This same day, 
one aircraft crashes while on a training 
flight. The Apache hit a tree and 
exploded on the ground, but both 
crew escape. 

@ Canada announces its intention to 
deploy six additional CF-188s. 

B An additional 30 KC-135s are to be 
deployed for Allied Force. 


Tuesday 27 April — Day 35 





@ NATO attacks several targets in 
Serbia and Kosovo including a bridge 
at Visoka, south of Belgrade, at 10.15 
GMT. 

@ The US announces the activation of 
33,000 Reserve personnel to support 
air operations over Kosovo. 

@ Hungary grants permission for 
NATO to base 20 tankers at 
Budapest’s Ferihegy airport. Plans are 
also in preparation for the basing of up 
to 70 combat aircraft elsewhere in the 
country. 
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Breaking away from the tanker, this 
494th FS F-15E clutches a pair of 
GBU-10 Paveway II LGBs to its belly 
pylons. F-15Es were widely used 
over Serbia, hitting infrastructure 
targets. 


M@ General Clark says that there are 
now 40,000 Yugoslav troops and 
special police active in Kosovo, and 
they are being re-inforced. 

@ Serbian artillery and*‘mortar fire hits 
the Albanian villages of Padesh and 
Kamenice. 

@ NATO announces it is pressing 
ahead with the build-up of troops and 
equipment for a possible ground inva- 
sion. More British, German, French 
and Dutch infantry and armoured 
units are moving into position in 
Albania. US Army MLRS systems 
begin live-fire exercises in Albania. 

@ World Bank President James 
Wolfensohn notes that the destruction 
of Yugoslavia’s bridges over the 
Danube was “creating havoc” with 
regional transport and trade, River 
traffic elsewhere is suffering delays of 
up to 10 days. 

@ NATO officials say they are begin- 
ning to see the first signs of opposition 
to Milosevic from within his ruling 
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party. Desertions in the Yugoslav 
army are also said to be on the 
increase. 

@ Russian energy company Gazprom 
says it is still supplying Yugoslavia 
with 3 million m’ of gas each day via a 
Ukraine-Hungary pipeline. 


Wednesday 28 April ~ Day 36 


@ A large co-ordinated attack is 
launched against Podgorica airfield 
with 30 bombs dropped against 
specific aim points such as shelters, 
POL facilities, radar sites and aircraft 
and helicopters parked in revetments. 
@ NATO admits mistakenly bombing 
a residential area in Surdulica 
yesterday. The intended target was a 
military barracks and NATO says it 
could ‘not exclude’ the possibility of 
civilian casualties. 

@ Yugoslavia’s Deputy Prime Minister 
Draskovic is fired by Prime Minister 
Momir Bulatovic for his comments on 
25 April. 

M Formal letters are exchanged 
between NATO and Bulgaria for the 
use of the latter’s airspace. A full 
agreement is expected once the move 
has been voted on by the Bulgarian 





parliament, on 30 April. 

@ A mis-guided AGM-88 HARM 
lands in Bulgaria. The missile hit a 
three-storey house in the suburb of 
Gorna Bania, Sofia, during the 
evening. The Bulgarian interior 
minister said he believed the missile 
had come from an Allied aircraft 
(detected) entering Bulgarian airspace 
from Kosovo and departing into 
Macedonia. NATO admits that one 
or two missiles have earlier strayed 
into Bulgarian territory also because 
pilots have had to take “self-defensive, 
evasive action.” Sofia is some 55 miles 
(90 km) from the border so it is diffi- 
cult to understand quite how the 
missile managed to make it so far. 

@ The Czech government approves a 
constitutional amendment that allows 
foreign troops to move through 
Czech territory with prior approval of 
parliament. 





Thursday 29 April — Day 37 





M@ NATO again attacks targets in 
Belgrade during the night of 28/29 
April, including a military headquar- 
ters. An oil refinery in Novi Sad is 
also hit, along with several targets in 
Montenegro. By the morning, NATO 
announces that it has made “just short 
of 30” air strikes on Podgorica, the 
Montenegrin capital. Targets 
included: radar facilities; hangars and 
fuel sites at airfields; the coastal towns 
of Bar and Petrovac. The railway 
station at Slobodan Milosevic’s home 
town of Pozarevac was also destroyed. 
Later this day a fuel dump in Pristina 
is hit along with an oil refinery at 
Novi Sad (again). 

@ US Secretary of Defense William 
Cohen orders the deployment of 13 
additional aircraft, including eight 
B-52Hs from the 2nd BW, Barksdale 
AFB, two B-52Hs from the 5th BW, 
Minot AFB, two E-3 Sentry aircraft 
from the 552nd ACW, Tinker AFB 
and one EC-130E ABCCC from the 
355th Wing, Davis-Monthan AFB. 
The deployment fulfils in part an 
earlier request for more aircraft from 
General Clark, commander in chief, 
US European Command, and 
Supreme Allied Commander in 
Europe (SACEUR). The aircraft will 
begin deploying to Europe early next 
week. 

M@ Polish troops begin deploying to 
Albania to protect NATO headquar- 
ters there. 


Throughout the conflict Rockwell 
B-1Bs operated nightly from RAF 
Fairford, delivering Mk 82 bombs 
from altitude with considerable 
accuracy. The ALE-50 towed decoy 
was used on all missions, and 
reportedly worked satisfactorily, 
being called into use on several 
occasions to deter SAMs launched 
at the B-1. 


@ The government of Yugoslavia 
takes the unprecedented step of filing 
suit against 10 NATO countries in the 
World Court, claiming that they have 
violated international law. Yugoslavia 
demands that the Court order a 
suspension of bombing while its 
claims are investigated. 

@ The UNHCR reports that Serbian 
troops are herding Kosovan refugees 
into minefields on the Kosovo/ 
Serbian border. 

@ The Commander of USAF Air 
Combat Command, General Richard 
Hawley, warns that reliance on 
NATO airpower alone will mean a 
longer, harder war against Yugoslavia, 
with a higher risk of failure. “It’s not 
the way we designed our forces to 
work,” he said, describing the conflict 
as “a major theatre war” that was 
adding great strain to US combat 
readiness. Hawley also confirmed that 
US stockpiles of PGMs were being 
used up too quickly and could not be 
replaced. It was, he said, “touch and 
go” as to whether the B-2s would run 
out of JDAMs if they carried on using 
them at current rates, before new 
stocks are due next month. CALCMs 
are also in short supply with the next 
batch not due for delivery until 
September 1999. Hawley — soon due 
to retire — expressed his dissatisfaction 
at the way the war was being politi- 
cally controlled and how airpower 
specifically was being badly used and 
not employed with overwhelming 
force, 

@ The US announces that another 10 
B-52s will be dispatched for opera- 
tions over Kosovo. The UK 
announces it will deploy four more 
Harrier GR.Mk 7s to join the 12 
already in theatre. 

@ The US House of Representatives 
authorises $12.9 billion to support 
operations in Kosovo and other 
defence needs. The original request 
had been for $6 billion. 


Friday 30 April — Day 38 


M@ Military and police targets are hit 
overnight in Belgrade in what NATO 
calls the heaviest night of attacks 
(again). Over the last month the 
number of available aircraft has now 
doubled and 28 additional tanker 
aircraft are expected to deploy within 
the next few days. 

@ Targets attacked included: a bunker 
at the home of Slobodan Milosevic; 
the Chief of General Staff quarters; 
highway and railway bridges; a ferro- 
nickel plant in Kosovo; military 
vehicles, tanks and artillery; SA-3 and 














‘Buffs’ pound the Serbs 


Above and right: A 
pair of B-52s was 








As the war progressed, so the 
missions of the B-52s were 
concentrated on free-fall bombing 
using Mk 82s. As well as the high- 
explosive weapons, this aircraft 
carries an M129 leaflet dispenser on 
the forward lower position on the 
starboard pylon. The leaflets 
reinforced the considerable 
psychological impact of the bombs. 


SA-6 SAM sites; the main TV trans- 
mitter at Avala, in Belgrade. 

@ Serbian air defences were noted as 
aggressive with radars active and 13 
SAM launches recorded by Allied 
pilots. No fixed-wing Serbian aircraft 
flew, but numerous helicopters 
continued to operate a very low level. 
M@ During a strike on the Army head- 
quarters and the interior ministry, a 
PGM misses the target and hits a 
residential area. First reports are 
received of Yugoslav air defences 
firing clusters of missiles, using optical 
guidance, at Allied aircraft. 


configured for the 
carriage of AGM-142 
Have Nap. Three 
missiles were 
carried, two on the 
port pylon and one 
on the starboard. 
The aft position on 
the starboard pylon 
was taken up by the 
datalink pod 
necessary to guide 
the EO missile. 


@ For the first time 4,700-lb (2132- 
kg) GBU-28 Paveway III bombs are 
used in Kosovo as F-15Es attack an 
underground storage bunker at 
Pristina airfield. This facility has been 


attacked repeatedly before but use of 


the (one) GBU-28 “should have 
destroyed the remainder of the 
aircraft, munitions and supplies that 
were in that tunnel,” according to 
USAF Brig. Gen. Charles Wald, 
showing LANTIRN footage of the 
attack to a press conference. “For all 
practical purposes we suspect there is 
nothing left in there that is of any 
use.” This assessment later proves to 
be off the mark (see June 10/11). 

@ Subsequent to this attack, B-2As 
dropped four GAM-113s on unidenti- 
fied targets. GAM-113 is a GPS- 
guided version of the same 4,700-lb 
weapon. 

@ NATO re-attacks the bridge on the 


River Lim near Murino, in 





Montenegro. Yugoslav sources claim 
an earlier attack on the bridge missed 
and hit the town. 

@ NATO General Guiseppe Marani 
announces that with 
improving over Kosovo the coming 
weckend will see strikes against forces 
in Kosovo stepped up. He says, 
“attacks on fielded forces have intensi- 
fied and will continue to do so. As 
spring gives way to summer, and 
despite excellent use of camouflage 
and deception techniques, their 
destruction becomes inevitable.” 

@ US Army AH-64As in Albania are 
still not released for operations. 
Official authorisation is expected 
“anytime.” 

M@ Serbian and Albanian 
exchange fire over the border. 
@ Hungary rules out the use of its 
territory for the launch of any 
proposed invasion of Kosovo. 

@ The Romanian Defence Minister 


weather 


forces 


Allied Force 


Left: With a Mk 82 500-Ib (227-kg) 
bomb just visible under the 
starboard wing, this B-52H heads 
towards the war zone. The aircraft 
flew long missions from their base 
at Fairford, often routing out over 
Holland and Germany before 
turning south for the journey to the 
former Yugoslavia. 


Below: One of the more unusual 
loads seen on a B-52H during the 
conflict was on this aircraft, seen 
carrying 10 GBU-10 2,000-Ib (907-kg) 
Paveway II LGBs. It is possible that 
they were being transported, being 
given a ‘free ride’ over from the 
States. The mission tally on the 
nose shows that this aircraft was 
one of the principal AGM-86C cruise 
launchers. 










that 


announces NATO will be 
allowed use of its airfields if parliament 
gives it approval. 

@ Pakistan that it is 
prepared to send troops to Kosovo to 
join any international peace-keeping 
mission. 

@ NATO council still discussing the 
implementation of oil embargo against 
Yugoslavia. The question of how to 
stop vessels — particularly if they are 
Russian — breaking the embargo 
remains unsolved. The European 
Union announces the embargo will 
come into force on | May. 

@ Macedonia says it has taken in 
199,200 Kosovo refugees since 24 
March. Serbian are 
rounding up and forcing out the last 
remaining Kosovar inhabitants of 
Prizren, Kosovo’s second largest town. 
The UNHCR views the situation 
thus, “there now seems to be a clear 
pattern emerging in Prizren. The 


announces 


forces now 
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Harriers over the Kosovo ‘kill boxes’ 


RAF Harrier GR.Mk 7 pilots of No. 1 Squadron were in the forefront of Operation 


Allied Force, flying more than 800 sorties, but finding good targets was far from easy. 
They called Kosovo a “dead country" of burning but deserted villages. “It looked just 
like Bosnia during that war,” said one Harrier pilot, based at Gioia del Colle during 
Operation Allied Force. "There was nothing moving around at all during the daytime.” 
Apparently, the Serb army just went to ground in Kosovo, hiding in forests, villages, 
factories and towns to keep out of sight of NATO surveillance. “When General Clark 
got up and said knocking out five tanks was a good day for NATO, he is telling it 
straight. On some days we couldn't find any tanks.” Estimates of Serb tank strength 
in Kosovo ranged from 125 to more than 500, plus thousands of other armoured 


vehicles. 


“We have never seen a real large group of targets,” said the Harrier pilot. “So it 


would be nice to get a good target to hit." 


The weather and tight rules of engagement did not help NATO capitalise on the 
opportunities it did get to hit the Serb army. “Half the trouble was the weather,” said 


another RAF pilot. 


NATO set up the ‘kill boxes’ or engagement zones after the Alliance went to phase 
three of its air plan and stepped up attacks on the Serb army in Kosovo. Under this 
tactic NATO positioned an airborne forward air controller (AFAC) over each ‘kill box' to 
guide in other fighters to attack small moving targets such as tanks, trucks and 
artillery. The AFAC kept a close watch on what is going on in ‘his patch’ with high 


powered binoculars. 


A major inhibiting factor which prevented the ‘kill box’ system being as effective as 
hoped were the very tight rules of engagement. The need to avoid civilian casualties 
or collateral damage was paramount, particularly after the infamous tractor convoy 
attack incident. This had a greater effect, rather than the much quoted high altitudes 
NATO was forced to fly at because of the Serb air defence threat. Unless a target was 
clearly defined as being a military threat, such as a tank driving in the open, NATO 





authorities are on their final push to 
clear the town of ‘undesirables’, as 
they see them.” 


Saturday 1 May — Day 39 


@ NATO oil embargo 
Yugoslavia comes into effect. 
@ For the second consecutive 24-hour 
period, NATO aircraft fly over 600 
sorties during 30 April and 1 May. 
Attacks were flown against military 
communications systems, transmission 
towers, control and relay facilities and 
seven bridges. Serb air defence systems 
were again active with radars opera- 
tional, two SA-6 launches and ADA 
fire noted. No Yugoslavian aircraft 
flew against NATO forces but some 
aircraft were moved around to avoid 
NATO strikes. 

M@ White House spokesman Joe 
Lockhart comes out to rebut claims 
that the US is running out of preci- 
sion-guided weapons. “There has not 
been a single target, nor will there be 
a single target, that we will not be able 
to reach because we have insufficient 
weapons. We have more weapons 
available to us than targets.” The 
Chairman of the Joint Chiefs of Staff, 
General Harry Shelton, added, “The 


against 
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pilots had to seek permission to engage from the Combined Air Operations Center 


arsenals of democracy are deep. We 
are not running out. We can fight this 
for months and months, if not years.” 
This official position seems to be at 
odds with the facts. B-52Hs are flying 
missions with only partial loads of 
CALCMs because not enough are 
available. Furthermore, the missiles are 
proving to be technically unreliable 
and at least one or more is liable to fail 
to launch on any given mission. 
However, personnel at the 509th 
Bomb Wing later state that at no time 
did their aircraft ever go on mission 
with anything less than a full load. 

M@ A bus carrying an unknown 
number of passengers (reports state 
between 23 and 60) is hit during an 
attack on a bridge at Luzan, in 
Montenegro. The attack is reported 
by AFP and acknowledged by NATO 
the following day after an initial 
official statement said there was no 
immediate evidence of the incident. 
The bus crossed the bridge after the 
weapon had been released. 

@ NATO uses leaflet bombs to drop 
anti-Milosevic messages over Belgrade 
warning residents that their Presidefit 
was “gambling with the fate of the 
Serbian people.” 

@ NATO Secretary General Javier 








































Flying from Gioia del Colle, one of 
the closest Italian bases to 
Kosovo, the RAF’s Harriers 
maintained a very high sortie rate, 
especially during the latter phase 
of the war. Early frustrations at 
aborted missions, due principally 
to strict adherence to the rules of 
engagement and bad weather, 
gave way to a good success rate 
in the hunt for Serb army units 
when they occasionally showed 
themselves. The four aircraft at 
left are seen on the deployment 
flight to Gioia, while the aircraft 
below is setting out on a combat 
mission, armed with Hunting 
BL755 cluster bombs. 
























































(CAOC) at Vicenza, in northern Italy. Here Lieutenant General Mike Short, commander 
of NATO's air forces in southern Europe, had to make the decision on whether to 
attack individual targets, after getting confirmation on their status by other intelligence 
means, such as video from unmanned aerial vehicles (UAVs). 

This laborious chain of command prevented rapid response to events on the 
ground and gave the Serbs time to take cover when NATO jets appeared overhead. 
Sometimes, NATO jets ran low on fuel while waiting for approval to attack, forcing 
them to break off and go to refuel from a tanker. This forced them to have to start the 


search for their targets all over again. 


Solana tells the German news maga- 
zine Der Spiegel that the air campaign 
will take a “big step forward when the 
Apaches go into action in the coming 
days.” 

@ Russian communist leader Gennady 
Zyganiv addresses a rally in Moscow 
blaming the war in the Balkans on 
“Yeltsin and his corrupt regime.” 

@ An AV-8B of VMA-231 crashes 
into the Adriatic while recovering 
from a training mission to the USS 
Kearsage. The pilot was rescued by the 
‘plane-guard’ CH-46. Officially, the 
Harrier is not adjudged to be a 
NATO aircraft, but supporting the 
NATO relief operation in Albania as 
part of the 26th MEU(SOC). 

@ The number of refugees who have 
fled Kosovo now stands at 620,000. 





Sunday 2 May — Day 40 





M@ Very heavy raids reported over 
Novi Sad during the night. The city is 
said to be shrouded in intense black 
smoke after an oil refinery was 
attacked. An airfield at Sombor is 
attacked and so is a factory complex at 
Cacak. The Nikola Tesla electricity 
plant at Obrenovac is attacked, stop- 
ping power generation and water 


Tim Ripley 


pumping and leading to wide-spread 
blackouts. Petroleum facilities at 
Lopatnika, and Pozega were also hit, 
along with the Kaki ordnance repair 
facility. 

@ Radio and TV facilities were also a 
prime target with eight transmission 
towers and the central Tiver radio 
relay facility, at Tivet Bay, 
Montenegro, attacked. Nis airfield was 
re-attacked as part of NATO’s ‘selec- 
tive effort to target elements and 
prevent the Serbian forces from 
reconstituting their air defence 
system.’ 

@ Targets inside Kosovo that were 
attacked included armoured vehicles, 
command posts, artillery positions, six 
SAM launchers, the Novi Paza and 
Pokupulia police ammunition depots, 
Besinya and Djakovica storage areas 
and Pec, Nujana and Vranja military 
camps. 

@ An F-16 is shot down ‘along the 
Serbian-Croat border’, according to 
the US DoD. The aircraft was an 
F-16CG (88-0550/AV) of the 555th 
FS — the squadron commander’s 
aircraft (with special marks). The F-16 
is believed to have been hit by an 
SA-6 at approximately 02.20 Local, 
though NATO attributed the loss to 







Command and 
control 


Above: Three Boeing/Grumman E-8 
J-STARS aircraft operated from 
Rhein-Main as part of the 60th AEW. 
They kept watch on Kosovo to 
monitor Serb vehicle movements 
and provide target information to 
NATO aircraft accordingly. 


Below: Flying from Aviano, 42nd 
ACCS EC-130E ABCCC aircraft 
maintained orbits near Kosovo to 
provide on-the-spot control of 
fighter-bombers. 


engine failure. The pilot was safely 
rescued by a C-SAR team within two 
hours. According to Yugoslav reports 
the pilot was recovered by ‘a 
squadron’ of helicopters at Nakucani, 
near Sabac. The helicopters fired on a 
patrol of border guards and the 
Yugoslavs claimed one helicopter as 
shot down. None was lost. NATO 
reported the incident as occurring 
near Kosluk, some 18 km from that 
town in north-west Serbia. 

@ During the night of 1/2 May 
Serbian air defence systems remained 
active with SA-6s launched, though 
ineffectively. Several MiG-21s were 
also airborne over the Kosovo region, 
dispersing to other airfields. 

@ An A-10A makes an emergency 
landing with battle damage to its 
engines, at Skopje Airport. The pilot 
was uninjured, This incident has also 
been reported as occurring on 4 May 
to an aircraft of the 82nd FS (2 May is 
the correct date). 

@ The UK announces that it will 
deploy the amphibious assault ship 





HMS Ocean on a ‘training mission in 
the eastern Atlantic’. Ocean will 
deploy with a contingent of Royal 
Marines, 12 Sea Kings and six Lynxes. 
M@ The three US captured Army 
soldiers have been released following a 
humanitarian mission to Belgrade by 
US politician and civil rights leader 
Jesse Jackson. They are flown out to 
Ramstein AFB, Germany, later that 
afternoon and return to the US on 7 
May. In a statement, the US maintains 
that they were attacked and captured 
one and a half miles inside the 
Macedonian border, while on a 
scouting mission. Upon their release 
Yugoslavia calls for a similar ‘good- 
will gesture’ from the US. President 
Clinton responds, “As we welcome 
our soldiers home, our thoughts turn 
to over one million Kosovars who are 
unable to go home because of the 
policies of the regime in Belgrade. We 
reaffirm our resolve to persevere until 
they too can return, with security and 
self-government.” Secretary of 
Defence Cohen says, “we are 


prepared to wage this campaign for 
some months to come.” 

@ The UNHCR reports that refugees 
are still crossing into Macedonia from 
Kosovo with between 3,000 and 
4,000 arriving on this day alone. 





‘Monday 3 May —Day 41 








M The official sortie tally since combat 
operations began on 24 March is now 
put at 14,000. The distinction 
between combat and combat support 
missions is not made. Overnight 
NATO attacked 45 specific targets, 21 
of which were inside Kosovo. Three 
underground command bunkers at 
Mount Vala (the national command 
centre), Rakovica and Pristina were 
attacked, along with the Special Police 
headquarters at Valjevo. Radio and 
satellite communications and relay 
sites at Uzetza, Ivanica and Novi Sad 
were also hit. Two concentrated 
attacks against the military airfields at 
Ponikve and Obrva were launched. 

M@ Since yesterday NATO aircraft have 
launched a systematic attack against 
Yugoslavia’s power grid in order to 
roll the air campaign closer and closer 
to Belgrade. Initially, the transmission 
network, rather than the power 
stations themselves, is the target. 
NATO aircraft are using cluster 
bombs filled with carbon-fibre 
filaments to short-out transformers, 
without destroying them completely. 
Five transformer yards at Obrenovac, 
Nis, Bajina Basta, Drmno and Novi 
Sad were attacked, though NATO 
stressed that power to essential facili- 
ties such as hospitals has not been 
affected. By nightfall on 2 May only 
20 per cent of Belgrade residents are 
believed to have any electrical power 
and supply is sporadic. 

@ One hundred and twenty Reserve 





E-3 Sentries played an enormous 
role in Allied Force operations, 
flying primarily from the NAEWF’s 
home base at\Geilenkirchen but 
also operating from Trapani, 
Preveza and Aviano. The latter base 
was home to the RAF Sentry 
AEW.Mk 1 detachment, with three 
aircraft (left). Above is a NATO 
aircraft, fully modified with cheek 
and wingtip ESM antennas. 


para-rescue personnel of the 939th 
Rescue Wing have been called up to 
boost US C-SAR capabilities in 
Kosovo. These new troops join 2,116 
Reservists called up last week. 

@ President Clinton announces that 
he might consider halting NATO air 
strikes — a “bombing pause” — if it 
would help stop ethnic cleansing in 
Kosovo, but air strikes would not 
cease until Yugoslavia met all NATO 
demands, and begin by withdrawing 
troops. A White House spokesman 
later says that the President has not 
changed his stance on Kosovo in any 
way. 

@ Swiss, Russian and Yugoslav media 
report a bus has been hit by NATO 
aircraft travelling on the road from 
Pec, Kosovo, to Rozaje, Montenegro. 
NATO officials say that have no 
information at this time. On the 
following day NATO maintains its 
position and officials suggest that vehi- 
cles were damaged in a fire-fight 
between Serbian and KLA forces. 
Kosovapress later reports that the 
‘refugee bus’ was attacked by Serb 
forces, and had been abandoned hours 
before NATO strikes in the area. 

M@ The UNHCR reports that 
Macedonia has been overwhelmed by 
9,000 refugees, including three train- 
loads sent by the Serb authorities, that 
have arrived in the last 24 hours. A 
spokesman says that the Serbs are 
“working overtime to clear the area 
north of Pristina.” 





Tuesday 4 May - Day 42 





M B-52s begin carpet bombing 
missions against Serbian forces in the 
field (understood to be the 243rd 
Motorised Brigade), in the first appli- 
cation of such large-scale bombing in 
Europe since the end of World War 
Il. 

@ An F-16CJ of the 78th FS shoots 
down a JRV MiG-29 at approxi- 
mately 12.47 pm local time. The US 
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‘Viper Weasels’ 


“Along with the 78th EFS we provided 
suppression of enemy air defence (SEAD) 
with our F-16CJs," said Lieutenant 
Colonel ‘Boe’, commander of the 23rd 
Fighter Squadron. “We were the first 
(SEAD) unit here for Operation Allied 
Force. We provide force protection for the 
packages in air-to-air and air-to-surface 
modes. We are the ‘Viper Weasels’, and 
we have a unique capability. 

“We tactically orientated ourselves so 
we had 100 per cent sensor coverage 
over the area [with our HARM Targeting 
System (HTS)] when the strikers were 
working their target area. There was 
‘Viper Weasel’ coverage 24 hours a day. 
When strikers were in a known threat ring 
of SA-3 SAMs, and SA-6 SAMs in 
particular, we were covering the threat 
area — ready to given them a HARM. We 
arrived before the strikers came into an 
area, building up the picture prior to them 
getting close, so they could adjust their 
routes accordingly. We provided the 
electronic order of battle of the enemy 
and in many cases we also provided the 
air picture as well. When the 23rd EFS was on station not one aircraft was shot down. 
Two aircraft were lost in the campaign, with zero pilot losses. This is the ultimate 
bottom line of our mission. We did this just by being on station, by firing HARMs or by 
the [Serbs] shooting at us instead of the strikers.” 

SEAD aircraft escort every Allied air strike into Yugoslav airspace, but F-16CJ crews 
reported a significant reduction in air defence activity by mid-May. “If you look at the 
whole of the area of responsibility, it quietened down a lot," said Lt Col ‘Boe’. “Less 
















close to 24-hour operations at the end.” 


campaign. 





DoD says the MiG-29 was headed 
west at 13,000 ft when the engage- 
ment took place. The F-16 was part of 
a four-ship formation that was tran- 
siting to a tanker rendezvous when a 
NATO E-3 redirected them, at 12.43, 
to intercept the MiG. Unofficial 
accounts of the shootdown say that it 
occurred at much shorter range than 
previous MiG kills and there is some 
suggestion that the two aircraft may 
even have engaged in brief combat. 
The kill is credited to an AIM-120 
AMRAAM and is the sixth JRV 
aircraft to be shot down by Allied 
combat aircraft. 

@ A second AH-64A, of C Company 
6-6 CAV, attached to Task Force 
Hawk in Albania, crashes killing the 
two crew. These are the first deaths 
on the Allied side since the start of the 
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people were shooting back. At the start of the war we flew only at night. We were 


“The bad guys were smart at exploiting their radar systems. As we got better at 
employing our weapon systems, they also got better at using their systems. There 
was a cat 'n mouse game going on," said Lt Col ‘Boe’, who reported that his 
squadron alone had fired 150 HARMs in the first two months of the NATO bombing 


“We have had some classic ‘Weasel kills’ [hitting SAM radars with HARMs while 
they are actually guiding missiles at Allied aircraft] but they were few and far between. 
Classic kills were hard to come by because the bad guys were smart." 


Tim Ripley 





BS cate 


Allied Force campaign. The Apache 
crashed at approximately 23.30 GMT 
while on a night-time training mission 
75 km (45 miles) northeast of its base 
at Rinas (Military) Airport. The crash 
is not reported until 5 May. 

M@ Serbian TV shows pictures of 
unidentifiable wreckage that it claims 
to be a USAF A-10 shot down by 
Pristina air defences. No Allied aircraft 
have been lost. 

M@ France announces that it will 
increase it contribution to NATO air 
forces by 25 per cent. 

@ The Bulgarian parliament votes to 
allow the use of its airspace by NATO 
forces by a margin of 154 to 83, 
Outside the parliament building 27000 
anti-NATO protesters are met by 
10,000 pro-NATO demonstrators. 

M@ General Clark says that 2/3 May 
































Radar-hunting F-16CJ ‘Viper Weasels’ were provided by the 20th Fighter 
Wing from Shaw AFB (78th FS aircraft, above) and the 52nd Fighter Wing at 
Spangdahlem AB, all based at Aviano for the duration of the conflict. The 
52nd FW provided the red-tails of the 22nd EFS ‘Stingers’ (below) and 
blue-tails from the 23rd EFS ‘Fighting Fiends’ (below left). Note the mission 


marks on both 52nd FW aircraft. 















were NATO’s most successful days in 
attacking targets in Kosovo. 

@ The Yugoslav government request 
that Croatia supply it with electricity. 
The request is turned down. 

@ UNHCR estimates of refugees who 
have fled Kosovo since the beginning 
of Serbian operations there in early 
March now stand at 875,000. More 
trains filled with refugees have crossed 
in Macedonia, at Blace, from Kosovo, 
carrying another 5,000 people. 
Refugees tell stories of Serbian troops 
demanding money at the borders and 
killing those who do not comply. 





Wednesday 5 May - Day 43 





@ Direct B-52 attacks against Serbian 
forces in Kosovo continue for the 
second day running. NATO says it is 
clear that Serbian forces in the field 
are running short of fuel and morale is 
low. General Clark said that 10 
armoured concentrations, 11 artillery 
sites and three command posts had 
been hit during the day and that 
Serbian units are no longer able to 
continue their ethnic cleansing, 
“When they’re not hiding they’re 


busy repairing what we’ve damaged. 
The air campaign is working and 
working well.” An increasing number 
of troops are reported to be deserting 
their units with up to 300 in one day 
leaving their posts, according to one 
source. 

@ By 5 May NATO says that it has 
attacked half of the 500 targets identi- 
fied for destruction within Yugoslavia 
and a target list of several hundred 
more now been drawn up, 
enough to keep warplanes ‘busy for 
several more months’. Targets hit on 
this day include the airport at Kraljevo 
and industrial and fuel storage sites at 
Nis. 

@ More targets in Belgrade’s power 
erid are hit overnight but on the night 
of 5/6 May no further attacks are 
launched to allow engineers time to 
fix the grid and restore power. 

@ Turkey dispatches seven additional 
F-16s to join the aircraft already 
deployed at Ghedi air base. 

@ Hungarian Defence Minister Janos 
Szabo announces that 24 US F/A-18 
Hornets will be deployed to Taszar air 
base in the next few days, with about 
500-800 support personnel. Hungary 


has 














again states that it will not deploy 
troops in the region, not even on 
peace-keeping duties in Kosovo. 

@ The Wall Street Journal reports that 
NATO has plans for a 60,000-strong 
force to occupy Kosovo after Belgrade 
has ‘been defeated’. This is much 
larger than the 28,000 troops origi- 
nally outlined in NATO planning. 

M@ Press reports begin to surface of the 
loss of a British SAS soldier ‘10 days 
ago’ inside Kosovo. NATO special 
forces have long been understood to 
be operating behind Serbian lines 
(from several days before the launch 
of Allied Force operations) gathering 
intelligence and marking targets. 





Thursday 6 May — Day 44 ; 





@ NATO says it has destroyed 20 per 
cent of the Serbian artillery and 
armour deployed in Kosovo and is 
‘pretty close’ to halting the ethnic 
cleansing activities of the military and 
special police. 

@ Serb media reports attacks on the 
Danube port of Prahovo, near the 
Romanian border. 

@ The Pentagon announces that the 
US will deploy an additional 176 
aircraft to Europe, boosting the 
number of US aircraft deployed for 
Allied Force to over 800. The new 











Above: Bases in the UK and 
Germany acted as bridgeheads for 
supplies coming in from the US. 
Here a C-5 taxis at Fairford. 


Right: The Mildenhall-based 352nd 
SOG supplied many of the Special 
Operations aircraft for the conflict. 
This is the 67th SOS’s hack C-130E, 
which regualrly plied between 
Brindisi and its home base. 


© The HARM-firing efforts of USAF 
F-16CJs and US Navy/Marine 
EA-6Bs were augmented by a force 
of Tornado ECRs flying from 
Piacenza. This base housed a 
detachment of Luftwaffe ECRs 
(illustrated) from JBG 32, and the 
resident Italian ECRs of 155° 
Gruppo, 50° Stormo. 


force will include 36 F-15Es, 18 
F-16CJs, 24 F/A-18Ds, 18 A-10As 
and up to 80 KC-135s (not all of these 
aircraft are in-theatre when hostilities 
cease). Despite encouraging signs from 
the ongoing G8 conference spokes- 
man Ken Bacon says, “I think we are 
a long way from a bombing halt right 
now.” 

M@ The first USAF KC-135 tanker 
lands at Budapest’s Ferihegy-1 airport 
and preparations are underway for the 
US Marine Corps Hornets due to 
deploy to Taszar. 

@ The International Atomic Energy 
Agency says it has been unable to 
inspect the Yugoslav nuclear facility at 
Vinca, near Belgrade, since the 
outbreak of fighting. Inspections have 
been carried out every month 
because, as spokesman David Kyd 
said, “they have 60 kg of highly 
enriched Uranium which is enough 
for two bombs. If you have that much 
you get a visit every month.” There is 
no official suggestion that Yugoslavia 
might be developing any kind of 
nuclear or radiological weapons. The 
nuclear facility is later inspected in 
early June and is found to be undam- 
aged with the stockpile of Uranium 
intact. 

@ The US Agency for International 
Development says that Serbian forces 
are using Kosovar civilians as human 
shields to try and prevent air strikes on 
military facilities. 

@ After weeks of unsuccessful negotia- 
tions and shuttle diplomacy by several 
parties, the foreign ministers of the G8 


Allied Force 





group of nations and Russia’s foreign 
minister Igor Ivanov have agreed on a 
common strategy to resolve the 
Kosovo crisis. At a meeting in Bonn 
the group have drawn up a draught 
agreement on the composition of a 
UN-led peace-implementation force. 
Russia has always insisted that any 
military units deployed in Kosovo 
cannot be a NATO-led force, while 
NATO has firmly maintained that it 
cannot be anything other. 





Friday ri May - Day 45 





@ NATO spokesman General Walter 
Jertz says that only two of the 31 
bridges across the Danube in 
Yugoslavia are still standing, and that 
70 per cent of the national oil refining 
capability and oil stocks have been 
destroyed. 

@ France confirms that it will deploy 
22 additional aircraft to join the 60 
already dedicated to Allied Force. 

@ The US calls up 2,789 Reservists to 
support the aircraft deployments 
announced on 6 May. 

M@ Secretary General Solana says that 
NATO is ready to impose the G8 
peace deal on President Milosevic 
saying “nobody in the international 
community can help Milosevic any 
more. It should be a good plan [for 
him] if he has any sense at all left, but 
We cannot count on that.” 

M@ Serbia’s state news agency, Tanjug, 
reports that at least 11 people have 
been killed and more injured when 
NATO aircraft mistakenly attacked a 
hospital, university and market area in 
Nis, that morning. NATO admits it 
did target the town’s airport and radio 
relay stations. Later that day NATO 
confirms it is “highly probable” that 
the CEM cluster bombs used in the 
airfield attack went astray and hit 
civilian buildings. 








Above: The massive effort 
undertaken by NATO forces, and 
those of the US in particular, 
required an equally large airlift 
effort from the United States to 
Europe to fuel the air war. Aviano 
had to cope with the constant 
arrival of transport aircraft, such as 
this C-141B, in addition to the 
operations of 175 combat aircraft. 
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The Mirage 2000D at war 


Operation Trident, the French participation in Allied Force, started on 13 October 
1998, when a first batch of eight Mirage 2000Cs and four Mirage 2000Ds from EC 1/3 
‘Ardennes’ arrived at Istrana, Italy. These aircraft were joining the five Jaguars from 
EC 3/7 ‘Languedoc’ already monitoring the situation in Bosnia from Istrana. On 22 
January 1999, eight more 2000Cs and four more 2000Ds landed at Istrana. By the 
time war finally broke out, a total of 15 Mirage 2000Ds was deployed, and four of 
them took part on the first night's strikes against the Serbs. 

On 17 June, all the Mirages came back to Nancy unscathed. The Armée de |'Air 
praised the aircraft's ability to survive in a hostile environment and to achieve 
precision night attack. The 2000Ds flew 385 strike missions in 1,047 flying hours. 
They dropped 70 tonnes of bombs, including 84 laser-guided bombs and six AS 30L 
laser-guided missiles against high-value targets. Thanks to an efficient fire-control 
computer, the crews also achieved excellent results while dropping Mk 82 dumb 
bombs, with a precision which is said to be far superior to that achieved by F-16s. The 
crews also talked about difficult missions, facing vigorous SAM and AAA activity. 

On the other hand, they were quite upset to see that some Serbian civilian 





Left: Only six AS 30Ls were launched 
by Mirage 2000Ds, aimed using the 
PDLCT pod seen carried by this 

EC 3/3 aircraft. MATRA R550 Magic 
2s were carried for self defence. 





surveillance radars remained intentionally untouched by NATO and active until the end 
of the conflict. These surveillance radars were able to inform the Serbian military air 
defence on the position of NATO aircraft. 

“As soon as we were leaving our orbiting position above Bosnia, we knew that the 
Serbian radars were tracking us," say Mirage pilots. They also talked of salvoes of 
preset SA-3 and SA-6 missiles which were accurately launched on their path, without 
any active fire-control radar, using only the information provided by the civilian radars. 

There was a close call on at least two occasions. The first one came early in the 
campaign when four aircraft in two-ship formations were attacked by three salvoes 
each of two SA-6s on their way to attack Ponikve airfield with iron bombs. After two 
unsuccessful runs, the Mirages were finally able to drop their bombs accurately on the 
target. 

Later, towads the end of May, an eight-ship formation was fired at with two salvoes 
each of two SA-3s while returning from a strike mission. Number two of the second 
four-ship flight was tracked by an SA-3 for a long time, and the missile was closing 
dangerously. The pilot elected to drop the two 2000-litre (440-Imp gal) external tanks 
to outmanoeuvre the missile. On the other hand, the pilots seem to be very satisfied 
with their onboard ECM gear, although they are not ready to talk about it. 

In any case, the French air force is very pleased with the night attack capability 
offered by the M2000D. During peacetime, night training represents 15 per cent of 
the missions, the remaining being flown during the day. The proportion was reversed 








This Mirage 2000D exhibits an impressive tally of missions, categorised by 
the type of weapons dropped. This consists of two AS 30Ls (in one mission), 
two dumb bomb missions (four bombs each), 11 BGL 1000 LGB missions 
and four 400-kg LGB missions. 


above Serbia. Early in the deployment, the detachment was launching between eight 
and 12 missions per night. Daytime missions were progressively added. When the 
conflict ended, the detachment was ready to launch eight missions in daytime and 
eight at night. Although the aircraft were never sheltered and maintenance staff levels 
were about half that of other NATO forces, dispatch rates remained at the highest 
level, with not a single sortie being cancelled for mechanical failure. 

The Armée de I'Air took the opportunity of Operation Trident to provide as many 
crews as possible with wartime experience. More than 90 per cent of the French 
combat pilots went to war, and the proportion was even higher with the Mirage 
2000D. A British exchange officer flying with EC 3/3 ‘Ardennes’ even took part in the 
operation and flew actual combat missions. He is said to be the first foreign pilot 
having dropped bombs from an Armée de I'Air aircraft in combat since World War II. 
Frederic Lert 


M Macedonia approves a Russian 
request, made under the terms of the 
CFE agreement, to inspect the 
NATO troops now based in its terri- 
tory. NATO says it has no problem 
with the ‘routine’ request. 

@ The US House of Representatives 
finally votes to approve $12.9 billion 
in additional funding to pay for US 
expenditure on Operation Allied 
Force. 

@ The Yugoslav government approves 
the visit of a UN humanitarian 
mission to Kosovo, to ‘assess the situa- 
tion on the ground and the magnitude 
of the (refugee) problem’ — with no 
“restrictions. 

M@ By a majority of 566 to 43 the 
German parliament votes to send 
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1,000 troops to aid local humanitarian 
relief efforts in the region, and 600 
troops to join the 3,300 already 
deployed to Albania and Macedonia 
for potential peace-enforcement duties 
in Kosovo. 

MA fifth stray NATO missile lands 30 
miles (48 km) inside Bulgaria. 





Saturday 8 May — Day 46 





M@ In the early hours of the morning 
the Chinese Embassy in Belgrade was 
hit three times in an air attack — 
believed to be by JDAM-equipped 
B-2s. The two-storey building caught 
fire, 26 members of staff were taken to 
hospital and three were killed. The 
UN Security Council makes an emer- 


gency closed-door meeting at the 
request of the Chinese government. 
NATO admits it was attacking build- 
ings in central Belgrade but says the 
intended targets were the Belgrade 
Army General Staff building and its 
satellite communications antennas, a 
hotel used by paramilitary leader and 
indicted war criminal Arkan, Ministry 
of Defence North and South buildings 
and MUP Special Police headquarters. 
Arkan’s Hotel Jugoslavia is 400 m 
from the Chinese Embassy and 
allegedly being used to control opera- 
tions by his units in Kosovo. The US 
admits the error and makes a formal 
apology to China. NATO’s spokes- 
man later says the aircraft were aiming 
for the Federal Directorate for Supply 





and Procurement warehouse. Angry 
protests spread through China and the 
US Embassy in Beijing is attacked, but 
the protests are stage-managed and 
when the incident is reported in the 
national TV and radio no mention of 
the US apology is ever made. 

@ A week later the Los Angeles Times 
alleges that the attack was the result of 
faulty maps provided by the National 
Imagery and Mapping Agency 
(NIMA). The map used by mission 
planners misidentified the buildings 
concerned, even though they were 
correctly marked in tourist maps and 
the Belgrade phone book. A later US 
press report floats the theory that the 
attack was deliberate, and aimed at 
stopping Chinese intelligence gath- 


In addition to providing bases for 
hundreds of NATO aircraft, Italy 
also employed aircraft on strike 
missions, consisting of Tornado 
IDS (illustrated) and AMX. Tornado 
ADVs flew combat air patrols, while 
F-104S ASA-M Starfighters 
maintained an interceptor alert at 
Amendola and Cervia. 


ering assistance that was being given 
to Belgrade. 

M@ The Pentagon reveals evidence of 
mass killings in Kosovo including two 
mass graves a Izbica and Pusto Selo 
and a list of murders and executions of 
almost 2,000 civilians at Bela Cervka, 
Dalovica, Suva Reka, Velika Krusa, 
Izbica and Malakrusa. 

@ The southern Serbian town of Nis 
is attacked twice again today, as a 
bridge in the centre of the city is 
targeted. 

M@ In a revealing step, the Russian 
ambassador to the UN says Russia can 
not be held responsible for Yugoslav 
intransigence or President Milosevic’s 
actions. 

Sunday 9 May — Day 47 
M@ Despite bad weather, air strikes 
continued over the night of 8/9 May 
hitting Nis airfield, bridges, TV trans- 
mitters and radio relay sites at 
Kosovska Mitrovica, military barracks, 
command headquarters and vehicles 
inside Kosovo and petroleum sites at 
Pristina. The use of cluster bombs 
against Serbian forces near Djakovica 
is also noted. NATO flew a total of 
317 sorties 

M@ At the daily NATO press confer- 
ence in Brussels, spokesman Jamie 
Shea and General Walter Jertz apolo- 





gise for the accidental bombing of the 
Chinese embassy and say that, of over 
9,000 weapons deployed during 
Operation Allied Force, only 12 have 
gone astray. Doug Henderson, the 
British Armed Forces Minister, again 


apologises for the attack but says that 
NATO ’s air strike strategy is efficient 
and will continue. 

M@ Also at the morning conference, 
General Jertz says there are signs that 
the KLA is gaining ground on the 
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Serbian forces in Kosovo, many of 
which are in hiding from air attack. 


Spanish EF-18+ aircraft were 
principally employed as laser- 
bombers, using Paveway II 
weapons (GBU-16 in this case). 
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Aviano ‘Big Wing’ 





Never before has a USAF unit had such a large quantity of aircraft assigned to it as the 


31st Air Expeditionary Wing during Allied Force. The 31st AEW at Aviano counted no 


fewer than 175 assigned aircraft: a record to be proud of. During the first month of the 


operation Aviano was almost daily on television. F-117s, F-15Es and F-16s were 
regularly seen taking off towards the former Yugoslavia. The place was covered with 
aircraft. Apart from those mentioned above there were F-18s, C-130s, KC-135s, E-3s 
and some helicopters present from the US, Canada, Portugal, the UK and Spain. 
Aviano Air Base is situated near to the Italian Alps, just south of the village of the 
same name. Until the start of Operation Deny Flight it was no more than a US reserve 
base owned by the Italian Air Force and used for deployments and training. Since 
1994 the 31st Fighter Wing has been the host unit there with two F-16 squadrons. 
Both the 510th and the 555th Fighter Squadrons fly the F-16CG/DG, the dedicated 
day/night precision strike aircraft. Their pilots are qualified to perform Airborne 
Forward Air Control duties. Both squadrons also employed the F-16DG in combat. 


The flying operations 


With this quantity of aircraft and with round-the-clock operations it was seldom 
quiet at Aviano. Almost anytime aircraft were landing, taking off, taxiing or preparing 
for a mission. It appeared that almost every hour one or more Prowlers and F-16s took 
off or landed. All this traffic made it rather busy in the air in the vicinity of Venice, 
situated some 50 miles to the south. According to some airlines this caused flight 
schedule delays. Captain ‘Chaos’, an F-16 pilot and employed at the Operations 
Support Squadron, confirmed that military traffic had priority. “Air traffic control 
deconflicted air traffic very well and we created certain corridors to the theatre of 
operations. The AEW is a new USAF concept aimed at going to war quicker, easier 
and with more power. It really worked at Aviano, although one has to say that the 
host wing was very familiar with operations with deployed units from the US and 


abroad. 




















@ The US consulate in Chengdu, 
southwest China, is set on fire by 
protesters. Protests continue across 
China with 100,000 out on the streets 
in Beijing’s central diplomatic district. 
A Newsweek poll shows that 48 per 
cent of Americans support a ground 
invasion, while 43 per cent oppose it. 

@ The Tanjug new agency reports a 
NATO UAV has been shot down 
100 miles south of Belgrade. 
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M@ Air action on Sunday night is 
limited, perhaps due to bad weather. 





Monday 10 May — Day 48 





M@ The Tanjug news agency reports 
that Yugoslavia’s Army Chief of Staff 
has said that the Army has begun to 
withdraw from Kosovo. After talks in 
Belgrade, former UN undersecretary 
general Yasushi Akashi says that 



























































Dripping with ordnance, an F-16CG Block 40 of the resident 510th Fighter 
Squadron awaits a mission. The aircraft is configured for DCA (AIM-120), 
CAS (GBU-12) and AFAC (LAU-68 rocket pods) duties in one sortie. 


“The concept of an Air Expeditionary Wing is simple. One unit acts as core unit. In 
Aviano's case it is the 31st FW. This core is equipped with the essential resources to 
get attached units deploying later. It is easier for everybody. Take logistics, for 
example, the wing has support on hand for new squadrons so they do not have to 
take their own stuff with them. Obviously this saves time, money and sweat, and the 
aircraft can begin combat missions that much quicker." 

According to ‘Chaos’, the flying operations take place from a new command 
concept. “The Mission Planning Cell (MPC) is the heart of the wing. The Air Tasking 
Order (ATO), which is the blueprint of coming operations, arrives here from the CAOC 
in Vicenza. Every squadron sends at least one representative to the MPC for mission 
planning. The MPC gets them together as a team. Then the main outline of the 
mission is set, whereafter the individual crews start to work on the details at 
squadron level. The MPC gives support in a variety of fields. The AEW already did this 
but we took it to a higher level. When somebody has problems with whatever, he 
comes to the MPC. That is new because this usually happens at squadron level.” 


The 48 F-16CJs from the 20th and 52nd Fighter Wings were a vital part of all 
operations over Serbia and Kosovo, being tasked with providing lethal 
SEAD. The 180° ‘view’ of the HTS system required the use of four-ship 


Slobodan Milosevic is ready for talks 
on a settlement to the Kosovo crisis. 
US officials restate that until clear 
action is seen, the air campaign will 
continue. The UK Foreign Office says 
that a partial troop pull-out is not 
acceptable and Albania’s President 
Pandeli Majko calls the Yugoslav 
announcement “a publicity stunt.” 

@ NATO’s official position is that the 
Yugoslav troop pull-out so far is only 


formations operating as ‘hot-cold’ pairs to maintain full coverage. 


a story by the state-controlled news 
agency: For any withdrawal to be 
credible it must be verifiable — and if 
one does take place it is a sign that the 
air campaign has had an effect. 

@ The US State Department reports 
that 90 per cent of ethnic Albanians 
have been forced out of their home in 
Kosovo — 600,000 are homeless in the 
provence and 700,000 have crossed 
the border. 


Left: GBU-12-armed 31st Fighter 
Wing F-16CGs show off the 
LANTIRN pods which gave the type 
its day/night attack capability. 
Visible on the centreline is an 
ALQ-131 ECM pod, the standard 
USAFE defensive jamming system. 


aes 
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Fighting the IADS 

The EA-6B Prowler, EC-130H Compass Call and F-16CJ SEAD platforms were all 
concentrated at Aviano allowing close cooperation. The Prowlers were among the 
heaviest tasked aircraft in the operation. The dedicated jammers of the US Navy and 
Marines were always present when NATO aircraft operated in theatre. The initial 
detachment was enlarged early in the operation to 24 aircraft. Aircraft from a variety 
of squadrons were present, including Pacific-assigned squadrons and the only Naval 
Reserve squadron. The Navy Prowlers were commanded as one unit by one 
commander: the USMC detachment had its own CO, but all worked together. The 
increase of Prowlers at Aviano was the immediate result of the higher tempo of 
operations. 

Within the USAF and NATO some long-time criticisms were confirmed again. The 
jet is very capable but has a major problem: its speed. A USAF pilot said that they did 
not fly at the same speed as the jets in the strike package. Their slow speed 
prohibited them from operating as close to the target as the strike aircraft, thereby 
losing critical jamming power. Although not (yet) confirmed by the USAF, this is one 
of the reasons that the F-117 was shot down, the Prowler(s) being too far away to 
effectively jam the SA-3 radars. The Prowlers worked in close cooperation with the 
F-16CJ and EC-130H Compass Call. The latter is a dedicated communications jammer 
based on the C-130 Hercules. It has very powerful jammers and a dedicated crew to 
intercept communications and jam them precisely. The presence of the Compass Call 
allowed the Prowlers to focus solely on hostile radar emissions. 

The increased ops tempo also resulted in a doubling of the F-16CJ force to 48 jets. 
The CJ too is subject of criticism. The HTS with which it is equipped has only a 180° 
field of view. ‘Po-Po', a 78th EFS pilot, said this did not pose a problem as they split 
their forces to have a 100 per cent coverage. Almost always four or more CJs 
operated together. The CJ pilots also used their radar warning receiver but it was not 
as sensitive as the HTS. Both the 22nd EFS and 78th EFS flew SEAD and escort 
missions but always flew in the same configuration. The F-16s always carried two 
AGM-88s and four AMRAAMs. 


Housing problems 

The problems of this big a wing expressed themselves dramatically in terms of 
accommodation and security. The space problem was very well illustrated in the area 
of the 77th EFS from Shaw AFB. Three F-16s were parked in front of almost every 
shelter. Prepared dispersal areas between the shelters allowed up to four F-16s, 
parked tight together, while fighters (including F-117s) were also parked inside the 
shelter. The Shaw F-16s moved into the shelter area the A-10s of the 81st EFS had 
just vacated for Gioia del Colle. This eased logistic and operational efforts because all 
the F-16CJs operated from the same base. Immediately bordering this area was the 
Canadian camp. 
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Hornets from both Canada (below) 
and Spain (left) were also part of 
the Aviano ‘Big Wing’. The CF-18 is 
taxiing out past the 20th FW F-16CJ 
‘corral’. The nine ‘Vipers’ visible in 
the background are indicative of the 
crammed parking at Aviano during 
the conflict. 








“At Aviano people say one can walk on metal from one side of the base to the 
other. We even have converted car parks into aircraft dispersal,” says Lieutenant John 
Haynes, spokesman of the 31st. “Aviano is rather full. Normally we have 48 aircraft 
here, but currently there are around 180, and all the people who come along with 
them. Normally, the wing counts some 3,500 men and women, but the deployed 
units brought 3,700 with them, and another 1,000 are from NATO. This generates a 
security nightmare because not everybody can be housed on base, despite the large 
tent city. Even the families of the permanently based personnel are living off base. 
We now have lodged many people in hotels, up to an hour's drive from base. The tent 
city is still growing but will be not sufficient. 

“At the start the force built up but we simply did not have enough sleeping places. 
We converted a recently completed office building into a place to sleep. People even 
took stretchers to their working places just to have something.” 

Having so many people working on base is clearly noticeable at the main gate. A 
continuous stream of vehicles entered or left the base at any moment of the day as 
the operations continued 24 hours a day. “The Italians are doing a terrific job,” 
according to Haynes. “They not only gave up their own buildings, the security off base 
is also outstanding.” The need for this became obvious in the first week when a car 
with American licence plates was set on fire. Outside the fence the Italian security 
efforts are visible by the many cars of the Carabinieri and Polizia patrolling on the 
public roads. Gert Kromhout 


Quite apart from the task of 
housing several squadrons 
of fighter aircraft, Aviano 
also played host toa 
sizeable fleet of large 
aircraft, placing a heavy 
strain on available ramp 
space. This view shows the 
EC-130H communications 
jamming aircraft from the 
355th Wing. Other EC-130 
variants were also 
deployed: the EC-130E 
ABCCC command and 
control post, and the 
EC-130E Rivet Rider 
psychological warfare 
aircraft. As well as these 
Hercules variants, Aviano 
was the principal operating 
base for the E-3 Sentry, 
while also having to 
support the large number 
of transport flights to keep 
the war effort supplied. 


@ The Yugoslav government says the 
US has paid Kosovar ‘refugees’ $5.50 
to walk in circles for the first 10 days 
of Allied Force to give the appearance 
of an exodus from Kosovo. When the 
actors were not paid they tried to 
return home and were bombed by 
NATO to create a real refugee crisis. 





Tuesday 11 May — Day 49 


@ The Serbian Army issues the 
following statement: 

1. Considering the activities against 
the so-called Kosovo Liberation Army 
in Kosovo have been concluded, the 
Supreme Command ordered the 
beginning of the withdrawal from 
Kosovo parts of army and police units 
effective as of 9 May at 22.00 

2. At the same time it was concluded 
that as soon as an agreement with the 


United Nations is reached regarding 
the deployment of a UN mission to 
Kosovo by which the external danger 
to the territorial integrity of 
Yugoslavia will cease, it will be 
possible to realise a plan reducing the 
military and police forces in Kosovo 
to the peacetime level before 
(NATO) aggression. 

@ Western officials fear that the 
Yugoslav government is now in a 


position to offer a partial withdrawal, 
having achieved most of its goals in 
Kosovo and extinguished the local 
population. Yugoslav troops are dug 
in and spread out, tanks and armoured 
vehicles are still able to move and 
even helicopter gunships have been in 
action against KLA forces. 

@ The ‘withdrawal’ could hamstring 
NATO peace moves and leave the 
alliance with only two unsatisfactory 


107 


Allied Force 





options — settle for an unjust peace or 
launch a ground invasion to achieve 
its stated goals. NATO states that so 
far it sees no evidence for Serbian 
claims of withdrawal. In fact, 
Yugoslav operations against the KLA 
have been stepped up in western 
Kosovo and heavy fighting has been 
reported. 

@ NATO attacks continued overnight 
with 623 sorties conducted. Targets 
hit included industrial facilities at 
Pancevo, a chemical plant at Baric, 
administrative facilities in Obrenovac, 


Valjevo police station, a bridge 
between Nis and Belgrade, TV and 
radio transmitter near Crveno Delo, a 
fuel dump in Sombor and other 
targets in Kosovo Polje. 

M@ Belgian Major-General Pierre 
Segers says that NATO has destroyed 
only six per cent of the Serbian tanks 
deployed in Kosovo, despite earlier 
reports that 20 per cent of the 
armoured forces had been destroyed. 
M The United Arab Emirates 
announces that it is ready to partici- 
pate in any future peacekeeping oper- 


Above and left: 91-353 proudly wears 
a yellow star (plus HARM launch 
marks) following the shoot-down of 
a Serbian MiG-29. 


ation in Kosovo. 

@ Russia announces that the intelli- 
gence vessel Kildin has left Sevastopol 
to deploy to the Adriatic by 16 May, 
replacing the vessel Liman which has 
been on station monitoring the 
conflict since 2 April. 


Wednesday 12 May — Day 50 


M According to NATO over 600 
sorties were launched over the night 
of 11/12 May including the highest 
proportion of combat sorties to date. 


MiG-killer 


A massive defensive counter-air 
(DCA) effort was maintained 
around Serbia and Kosovo. 
Norwegian F-16s helped man the 
many CAPs. 


Targets included: airfields at Nis, 
Ponivke, Pristina, Sjenica, Obvra; 
military radio facilities at Vrsac, 
Kosovska Mitrovica, Uzice; road 
bridges at Horgos, Kokinbrod, 
Popovac, Kosmaca, Svetozarevo, 
Vladicn; rail bridges at Usce, Maglic; 
POL storage at Sombor, Nis; barracks 
at Sabak, Cuprija; explosives plant at 


On 4 May a ‘Viper Weasel’ pilot, from the Aviano-based 78th Expeditionary Fighter 
Squadron (EFS), achieved the first USAF F-16CJ air-to-air kill of the Kosovo war, when 
he shot down a Yugoslav air force MiG-29 fighter near Belgrade. 

Lieutenant Colonel Steven Searcy, commander of the 78th EFS, takes up the story 
of the dogfight. “Prior to the shoot-down four of our aircraft were on a normal 
mission in the central region, heading for a tanker when they got the call from 
AWACS that an unidentified aircraft was airborne and could they go to investigate. 
No. 1 asked No. 4, callsign ‘Dog’, if he heard the call, then he pitched back and got 
the MiG. It sounded like a couple of seconds but it took a couple of minutes. 

“The MiG-29 took off from Batajnica airbase, near Belgrade, at 1241 hours and was 
immediately detected by a NATO E-3A AWACS. Two minutes later the F-16CJs were 
vectored to engage the threat. At 1246 hours ‘Dog’ fired two AIM-120B Advanced 
Medium Range Air-to-Air Missiles (AMRAAMs) at the MiG-29, and a minute later he 
saw an explosion, which coincided with the AWACS reporting that radar contact had 


disappeared. 


“There was cheer in the operations building when we heard that ‘Dog’ was coming 
back after the shoot-down. | wanted to be there when he landed. When he got out of 
the plane he had one of the largest smiles on the face of a pilot I've ever seen. A 
photographer was there but the pilot immediately pulled all the maintenance guys and 
armourers into the photo to show that it was a team effort. He wanted the whole 
team to be in the photo. Then everyone went back to the briefing room to see the 


tape. It was standing room only in there!” 





Tim Ripley 


The quarry: prior to the 
Kosovo conflict the 
Yugoslav air force is 
believed to have 
operated 14 MiG-29Bs, 
serving with the 204th 
Lovacki Avijacijski Puk 
at Batajnica. The 
majority were destroyed 
during the Allied Force 
campaign. The local 
designation is L.18. 


Baric; munitions storage at Paracin; 
SA-6 factory at Kragujevic; ordnance 
repair facility at Cacak. Five MiG-21s 
were reported destroyed on the 
ground along with a mobile SA-6 
system and tanks/artillery/vehicles/ 
camps in Kosovo. 

@ NATO gave some details of the 
forces deployed during these attacks 
which took place over several waves. 
A ‘sunrise’ package of 36 aircraft 
consisted of USAF A-10As, RAF 
Harrier GR.Mk 7s, Armée de |’Air 
Jaguar As, Aéronavale Super Eten- 
dards, AMI AMXs, CAF CF-188s, 
and USAF F-16s. A ‘late-morning 
package’ of 32 aircraft including RAF 
Tornado GR.Mk 1s, Armée de |’Air 
Jaguar As and USAF F-16s followed 
by 30 USAF F-15Es with another 16 
F-15Es flying later in the day. A ‘mid- 
afternoon’ strike of 28 jets was 
followed by another 24, including 
USAF A-10As and F-16s. A final 
‘midnight package’ of 38 aircraft 
included some B-1Bs and B-52Hs. 

@ As open fighting against the KLA 
intensifies, Serbian troops make 
repeated incursions into Albania, 
occupying buildings and exchanging 
fire with regular Albanian forces. 
Several Albanian civilians are killed. 
NATO describes this fighting as the 
worst Serbian incursion to date. A 
JRV MiG-21 is reported as shot down 
and crashed, inside Albania, near 
Padesh. The loss of the MiG is later 
confirmed by NATO. 

M@ Britain’s Chief Secretary to the 
Treasury Alan Milburn says that mili- 
tary and humanitarian action in 
Kosovo has cost the UK £130 million 


— an estimated cost that does not 
include the replacement of weapons 
expended. 

@ Turkey announces moves to make 
air bases available for military opera- 
tions over Kosovo. These bases have 
been earmarked to support the addi- 
tional US aircraft activated on 6 May. 
M@ Greece denies NATO the use of its 
airspace for attacks on Kosovo. It 
refuses permission for Greek soil to be 
used for offensive missions, but does 
not exclude permission for overflights. 
The US activates another 35 aircraft 
and 2,173 Reservists to support Allied 
Force. Immediate plans call for the 
mobilisation of 5,035 personnel of 
which 4,409 have been called. The 
Pentagon has been authorised to call- 
up over 33,000 Reservists, if needs be. 





Thursday 13 May — Day 51 7 


M@ Attacks overnight were aimed at 
communications sites in Kosovska, 
Novi Sad and Stara Pazova plus 
bridges at Milosevo, West and East 
Orlate. Batajnica and Obvra airfields 
are attacked and five aircraft are 
reported as destroyed on the ground. 
The bulk of attacks are directed 
against deployed military targets across 
Kosovo and another SA-6 launcher is 
claimed as destroyed. 

M@ Small groups of Yugoslavian soldiers 
are observed leaving Kosovo. NATO 
dismisses their number as insignificant. 
The Bosnian Serb Defence Minister 
Manojlo Milanovic states in a 
magazine interview that NATO is 
launching air attacks from bases in 
Bosnia-Herzegovina and Croatia — 
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Only four Portuguese F-16ADFs were declared to the NATO force, but they 

flew a large number of missions. Armed only with AIM-9Ls (and carrying 

ee ECM pods), the aircraft were employed solely on defensive CAP 
uties. 


The joint Dutch/Belgian Deployable Air Task Force maintained a high sortie 
rate throughout Allied Force from its Amendola base. The Belgian aircraft 
(below) is seen on an air superiority mission, armed with AIM-9s and AIM- 
120s, while the Dutch F-16AM (315 Squadron, above) is seen with GBU-10 
laser-guided bombs and LANTIRN targeting pod. 
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specifically Dubrave airport near Tuzla 
and Zagreb-Pleso, Udbina, Osijek and 
Pukla in Croatia. Milanovic says that 
on 2 May, for example, 22 aircraft 
took off from Dubrave and attacked 
targets inside Yugoslavia. 

@ The KLA has appointed a former 
Croatian Brigadier General as its new 
commander. Meanwhile, the 
Washington Post reports that the 
Albanian government is supplying and 
training large numbers of KLA troops. 
@ US military sources say that the 
Albania-based Apaches are preparing 
for live-fire exercises. Such exercises 
would be treated as the long-awaited 
sign that the aircraft are fully combat- 
ready. 

@ Tanjug reports the shoot-down of a 
NATO UAV at 10.00 GMT near 


Pristina. 





Friday 14 May — Day 52 





B A total of 679 sorties was launched 
on 13/14 May with NATO once 
more targeting power facilities at 
Veliki Crljeni, Obrenovac, Nis, 
Drmno and Novi Sad. Other targets 
included: airfields at Ponikve, Pristina, 
Sjenica; military radio facilities at 
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Kosjeric, Kosovska Mitrovica, 
Uroseva; road bridges at Orlate, 
Vrbas; border posts at Cestak, 
Knjazevac; POL facility at Pirane; 
munitions storage at Valjevo. During 
the day the heaviest strikes were made 
around Prizren, and Stimlje during the 
night. 

@ Speaking at a Pentagon press 
briefing, spokesman Ken Bacon says 
that NATO is reviewing its ground 
war plans and that a bigger than 
expected peacekeeping force might 
ultimately be required. No decision to 
use ground forces has been made, 
however. 

@ The Italian authorities express 
concern at the hazard posed by the 
number of bombs that are being 
dumped in the Adriatic by aircraft 
returning from combat missions. 
Fishermen along the coast of Venice, 
near Aviano, have hauled up 30 
bombs to date. 

@ Cluster bombs are dropped near the 
Kosovan village of Korisa during a 
NATO attack. Casualties are put at 
over 50 dead and 100 injured by 
Serbian sources. NATO admits the 
attack but says it was against a legiti- 
mate military target with a command 






post, APCs and 10 artillery pieces. 
The German Defence Ministry later 
says it has evidence that civilians were 
being used as human shields by 
Serbian forces, who have made 
previous attempts to force civilians 
onto bridges in the expectation that 
they would be attacked. 


Saturday 15 May — Day 53 





@ The UN Security Council issues a 
statement on the bombing of the 
Chinese Embassy. It expresses “its 
deep distress and concern over the 
incident...profound regrets over the 
bombing and deep sorrow for the loss 
of lives, injury and property damaged 
caused by the incident. (The UN) 
notes that regrets and apologies were 
expressed by members of NATO.” 

@ The statement recognises the inci- 
dent as an accident and falls far short 
of the unequivocal condemnation 
once sought by China. 

M@ This day saw the heaviest daylight 
attacks by NATO aircraft so far. 
Targets attacked included bridges, 
roads, industrial facilities at Cacak and 
near Belgrade. 

@ Tanjug reports that workers at a 






French Jaguars 


The French fighter/attack force at 
Istrana included 12 Jaguar As (from 
EC 1/7, EC 2/7 and EC 3/7) in its 
complement, used primarily for 
precision strikes with laser-guided 
weapons. Shown left is an 

EC 1/7 aircraft armed with a single 
MATRA BGL-1000 laser-guided 
bomb, aimed by the ATLIS II 
designation pod carried on the 
centreline. Ground crew are 
servicing the starboard DEFA 553 
30-mm cannon. Nose art was very 
rare during the conflict, but the 
Jaguar fleet was one of the few to 
maintain the old combat traditions, 
as evidenced by this selection 
below. The aircraft above carries 
LGB mission marks. 








uranium and copper mine at Bor have 
been injured during an attack aimed at 
a nearby electrical transformer station. 
@ In a Pentagon briefing General John 
Jumper says that NATO has achieved 
air superiority over Yugoslavia, “we 
can go anywhere we want to in the 
country, any time we want to, 
(however) the skies are still dangerous.” 
The General admitted that the SAM 
threat still concerned NATO, particu- 
larly shoulder-launched weapons and 
the remaining SA-3 and SA-6 systems. 
@ Britain announces it intention to 
deploy an additional 2,300 troops 
once the air campaign has ceased. 
They will join the 6,300 British troops 
already positioned in Albania. 

@ NATO aircraft begin dropping 
leaflets over Serbian positions in 
Kosovo, some from B-52s. The 
leaflets show an AH-64 attacking a 
tank with the legend “Don’t wait for 
me. Over 13,000 Yugoslavian service 
members have already left the armed 
forces because they can no longer 
follow illegal orders in Milosevic’s 
war against civilians in Kosovo. Leave 
your unit and your equipment and get 
out of Kosovo now. If you choose to 
stay, NATO will relentlessly attack 


even e” 


wenn 











The Mirage IVP has made a sizeable contribution to the Balkan war effort, 
having earlier flown over Bosnia. Its high speed and operating altitude 
allow it to operate relatively safely over hostile territory, while it can carry 
sizeable sensors to ensure high-resolution imagery. The other high-altitude 
recce types employed over Kosovo was the USAF’s U-2S. The RAF’s 


Camberra PR.Mk 9s were withdrawn shortly before the campaign. 


Mirage IV reconnaissance missions 


The unique reconnaissance capability of the French Air Force's Mirage IVP was used 
throughout the conflict. Escadron de Reconnaissance Strategique 1/91, which flies 
the last five remaining examples of the Mach 2 former nuclear bomber, deployed 
three of them to Solenzara from its base at Mont de Marsan. “We flew every day 
when the weather allowed, and sometimes two or three times,” said Lt Col Jean 
Garineau, commander of ERS 1/91, which is named the ‘Gascogne’ squadron. The 
Mirages were sometimes grounded by overcast conditions in the early stages of the 
conflict, but by the end of it the French had flown 20 per cent of all Allied Force 
airborne reconnaissance missions. 

“We flew from 40 to 50,000 feet and at Mach 2.05, usually entering the zone over 
Belgrade and exiting over Kosovo. There were about 20 targets to be covered on 
each flight, and we were in the area for a maximum of 15 minutes,” said Garineau. 
Because it flew so high, the Mirage did not conflict with other Allied aircraft, and was 
thus easy to schedule, he added. The Mirage IVP has a CT52 reconnaissance pod on 
its centreline, which can contain up to eight cameras and an infra-red linescanner. For 
the high flights over Serbia and Kosovo, ERS 1/91 used Omera 36 cameras with 600- 
mm focal lengths in a trimetrogon configuration for high-resolution ‘spot’ coverage, 
plus a Wild RC-8F for wide-area ‘cartographic’ coverage. These are traditional ‘wet- 
film’ cameras, so the film had to be quickly unloaded and processed upon the 
aircraft's return to Solenzara. However, it was not long before the high-quality images 
were being annotated with target information, then digitised for instant transmission 
to the CAOC in Italy, as well as to French higher headquarters in Paris. Chris Pocock 





The CT52 pod, seen here ‘unbuttoned’, was designed jointly by Dassault, 
Hurel Dubois and Omera, and was first flown in 1968. The three large high- 
altitude Omera 36 cameras are at the rear, with the Wild mapping camera at 
centre. The Omera 36s are arranged with one vertical and the other two 
inclined outwards, to provide a wide swathe of high-resolution coverage. In 
the front compartment are four Omera 35 low-altitude cameras with 150-mm 
focal lengths, including one (unseen) which looks forwards. 





you from every direction. The choice 
is yours.” 

@ NATO aircraft are in action along 
the Kosovo-Albanian border, within 
sight of observers on the Albanian 
side. This is the fifth day that such 
operations have taken place. 
Observers have seen heavy fire 
coming from the aircraft, but also 
SAMs and AAA directed against them. 
M@ Colonel Dwight Davies, the 
commander of the Canadian Forces 
Hornet detachment at Aviano, says 
about 25 per cent of all Canadian 
laser-guided bombs missed their 
intended targets. ““The majority of the 
time they land very near the target but 
do not actually strike the target,” he 
said, adding that the Canadian hit ratio 
was the same as other nations using 
precision-guided weapons in Allied 
Force. 

M@ Egypt’s Foreign Minister announces 
that his country would be prepared to 
participate in a UN-led peacekeeping 
effort in Kosovo. 


All three types of French air force 
fighter-bomber were deployed to 
Istrana for Kosovo operations. 
Mirage F1CTs came from EC 2/30 
‘Normandie Niemen’ and flew 
precision attack missions with 
Paveway II LGBs. Magic 2 missiles 
provided self-defence capability, 
although the Serb air force never 
once seriously challenged NATO 
bombers. 


Sunday 16 May — Day 54 


@ Bad weather forces the suspension 
of much of the day’s missions. A 
handful of attacks were made against 
Serbian forces in southwest Kosovo 
and the airfield at Sjenica was also hit. 
@ Reports intensify over a the ‘rift’ 
between the UK government which 
favours a ground invasion and the US 
government, which does not. The 
Sunday Times newspaper quoted 
British Prime Minister Tony Blair as 
frustrated that he could not persuade 
the US to deploy ground troops. 





@ Serbian artillery continues to hit 
Albanian territory along the Kosovo 
border. Advancing Serbian troops are 
fired on by Albanian forces and with- 
draw. 


Monday 17 May — Day 55 

@ US Air Force Major General 
Charles Wald reports that NATO 
aircraft destroyed a Yugoslavian MiG- 
29 and a MiG-21 on the ground 
today, bringing the total of JRV 
aircraft destroyed to 12 since the 
beginning of Allied Force — the 
majority of these have been MiG-29s, 


only two or three of which are 
believed to survive. Two helicopters 
were also destroyed. 

@ A major feature in Newsweek maga- 
zine today states that the Clinton 
administration has been told by the 
Pentagon that it cannot win the war 
in Kosovo with a ground invasion. 
The Newsweek reports that the 
Chairman of the Joint Chiefs of Staff, 
General Henry Shelton, wrote to the 
President some time ago saying that 
troops must be deployed on the 
ground to ‘guarantee the fulfilment of 
the administration’s political objec- 
tives.’ According to Pentagon sources 
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Left: HC-4’s CH-53E Super Stallions 
were on alert at Sigonella 
(illustrated) and Bari to provide 
rescue cover for the seas around 
southern Italy. USAF MH-53Js at 
Brindisi and in Bosnia and Hungary 
were the principal C-SAR helicopter 
assets. 


an invasion must be launched by 
August in order to guarantee good 
weather, so assembly of the required 
ground forces would have to begin by 
early June. Other NATO sources say 
that 50,000 troops would be needed 
to ensure success. The Newsweek story 
is later denied by Secretary of Defense 
Cohen who says he “did not receive a 
letter.” 

M@ Later, Britain’s Foreign Secretary 
says that NATO should be making 
plans for a ground invasion to ‘take 
advantage’ of the time when Serbian 
forces are sufficiently weakened by the 


Left and below: Eight AV-8Bs from 
VMA-231 were deployed aboard USS 
Kearsage, sailing in the Adriatic 
with the 26th MEU(SOC) aboard. 
The lead unit of the deployed air 
wing was CH-46E squadron 
HMM.-365. 


A large CSAR force was gathered to 
protect NATO fliers. This HC-130P 
was at Sigonella, deployed from the 
Air Force Reserve’s 303rd Rescue 
Squadron, 939th Rescue Wing at 
Portland, Oregon. 


air campaign. 

@ The Pentagon announces that 18 
A-10As called up for action have 
departed for Italy. The USMC 
F/A-18Ds have not yet been 
deployed, but are expected to leave 
later this week. 

@ The German Army reports that it 
has lost another CL-289 reconnais- 
sance drone to Serbian ADA. It is the 
fourth loss since hostilities began. 
Flights are suspended on 18 May to 
discern the cause. 

@ A BBC poll shows that 60 per cent 
of Britons do not believe the air 
campaign will succeed and 52 per cent 
support a ground war (up from 30 per 
cent at the beginning of th war). 

@ Large number of refugees are now 
being turned back by the Serbian 
authorities at the Macedonian border. 
Fears are raised again that the civilians 
will be used as human shields as talk of 
a NATO ground invasion increases. 

@ The UNHCR tries to persuade 
refugees to move out of camps near 
the Kosovan border for fear that they 
will be shelled by Serbian artillery. 





Tuesday 18 May — Day 56 





@ A NATO spokesman says that by 
the end of the month there will be 72 
NATO aircraft dedicated to Allied 
Force operational in Turkey (at 
Bandirma, Balikesir and Corlu). 

@ President Clinton specifically rules 
out the use of Apache helicopters any 
time soon, saying that the risk to their 
crews is deemed to be too great. 
“When the weather is good, as it 
generally is at this time of year, most 
of what the Apaches can do can be 
done by A-10s, at less risk”, said the 
President. 

@ The Apaches have nevertheless 
been conducting training missions. An 
exercise was run today using CH-47s 
equipped with transportable fuel 
bladders to set up deployed FAARPs 
for the AH-64s. 


Wednesday 19 May — Day 57 


@ Figures released by the American 
Petroleum Institute show that Allied 
aircraft are using 240,000 US gal of jet 
fuel per day — some five per cent of 
the total world consumption of avia- 
tion fuel. 

@ Bad weather affected NATO air 
strikes during 18/19 May. NATO 
flew 425 sorties but only 58 of these 
were strike missions, along with 28 
supporting SEAD missions. Six JRV 
Galebs were reported as destroyed on 
the ground at Prizren. Other targets 
attacked included: a POL facility at 
Belgrade; ammunition factory at 
Valjevo; army facilities at Sabac and 


On Allied Force operations EA-6Bs 
usually carried three TJS (tactical 
jamming system) pods, one AGM-88 
HARM and a single fuel tank. 


Vranje; radio relay stations at Loznica 
and Prepolac. 

M At a briefing later in the day 
N ) Major General Walter Jertz 
said that a third of all Serbian tanks 
and artillery in Kosovo had been 
destroyed along with 69 per cent of its 
best fighter planes. In all, 556 pieces of 
military equipment are recorded as 
destroyed. Aircraft losses are pegged at 
69 per cent of lable MiG- 

24 per cent of all MiG-21s, 33 pet 
cent of Super Galebs and 46 per cent 
of Galebs. In addition, 75 per cent of 
the fixed SAM sites and 12 per cent of 
mobile systems have been struck. 

a British Air Marshal John Day tells 
reporters that Serbian forces have not 
yet suffered serious losses saying, 
“although they have yet to suffer 
significant casualties, we know from 
intelligence reports that they are 
finding it progressively harder to 
operate.” 

M Yugoslav Foreign Ministry 
spokesman Nebojsa Vujovic says the 
Belgrade government is “ready to cut 
a deal with NATO. How could a 
nation of 11 million be a loser when 
the mightiest, the most developed 
countries in the world and the might- 
iest military alliance, is conducting a 
high-tech war for almost two months 
against a small nation? (sic) And who 


A variety of NATO maritime patrol 
aircraft watched the coast around 
Montenegro, with US Navy P-3C 
Update III (AIP) aircraft to the fore. 
A number of ‘special’ Orions were 
dispatched to Sigonella, 
presumably for littoral 
reconnaissance. These included 
aircraft from VPU-1/2 and this pod- 
equipped aircraft from VP-1. 


Tactical 
jamming 


is the moral victor standing by against 
= powerful aggression? So yes, we 
dy to cut ad d on the 
preservation of the territorial integrity 
and sovereignty of the Federal 
Republic of Yugoslavia, basec 
vital national interest.” 
@ The UNHCR reports that Serbian 
troops are taking up positions in 
civilian areas to avoid NATO air 
attacks — particularly in the Orosevac 
region. Eyewitnesses have said that 
there are troops in schools and hospi- 
tals, “there are even guns in ambu- 
lances.” 
@ Serbian protesters lead anti-army 
rallies in the southern 
Krusevac and are branded “traitors” 
by the local garrison commander. 


Thursday 20 20 May — Day 58 


@ On 19/20 May NATO forces 
446 sorties — 118 attack missions and 


town of 


EA-6B Prowlers from nine Navy and Marine Corps units were assigned to 
Allied Force, including VAQ-130 (below left) operating from the deck of USS 
Roosevelt. The other Prowlers flew from Aviano. 


Special Hercules variants included the EC-130H (above) for jamming of 
communications, and EC-130E Rivet Riders (below) for psychological 
warfare broadcasts. The Rivet Riders, from the 193rd SOS, Pennsylvania 
ANG, were part of the AFSOC contingent at Brindisi. 





























Roosevelt Air Wing at war 


Below: Finless AGM-88 HARMs are wheeled towards the waiting EA-6B 
Prowlers of VAQ-130. Roosevelt’s EA-6Bs largely worked with the carrier’s 
own air wing, while Aviano-based Prowlers protected the remainder of 


NATO strikes. 


Below right: VAW-124’s five Roosevelt-based Hawkeyes provided AEW 
coverage and strike package traffic control. 











35 SEAD missions. Targets hit 
included: airfields at Batajnica, 
Pristina; communications sites at 
Belgrade, Kula, Loznica, Seboran, 
Stara Pazova, Subotica; army facilities 
at Belgrade, Gnjilane, Istok; ammuni- 
tion plant at Baric; POL storage at 
Batajnica, Sombor. Serbian media 
reports record several other attacks 
including the power station at 
Obrenovac, water purifying station at 
Makis and a chemical factory in Baric. 
@ NATO admits that one of seven 
LGBs dropped during an attack on a 
barracks failed to guide and struck a 
hospital building about 1,500 ft from 
the “centre of the target area.” Serbian 
reports say three people were killed in 
the attack. General Clark later states 
that heavy anti-aircraft fire may have 
caused the bomber to manoeuvre 
away and break lock on the target. 
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@ The Swedish, Swiss and Angolan 
embassies in Belgrade are also acciden- 
tally damaged in overnight attacks. 
The Swiss Ambassador was holding a 
reception at the time. The Indian 
Ambassador’s residence was also 
damaged. 

@ The US confirms the deployment 
of three AC-130 gunships to partici- 
pate in Allied Force. The gunships — 
AC-130Us from the 4th SOS, 16th 
SOW — deployed three weeks ago and 
have already seen combat. No details 
were released. 

@ NATO confirms that 143 bombs 
have been jettisoned into the Adriatic 
by aircraft returning from Allied Force 
missions. Minesweepers will be 
deployed to clear the sea bed of 
explosives. 

@ Tanjug reports that Serbian air 


defences have shot down three 


NATO UAVs in the last 22 hours, 
most recently near Slatina airport. 

@ Britain withdraws the carrier HMS 
Invincible from the Adriatic. Invincible 
was deployed on 11 April and well- 
founded press reports spoke of 
immense bad feeling among the crew 
who felt that an over-long cruise had 
been extended while the air wing had 
no meaningful contribution to make 
to Allied Force air operations. 
Invincible’s Sea Harrier FA.2s did fly 
combat air patrols, but did not under- 
take any attack missions. 

M The Pentagon announces the 
departure of 24 US Marine Corps 
F/A-18D Hornets to Taszar in 
Hungary. Another 54 USAF F-15s 
and F-16s are scheduled to take up 


Left: A VF-41 ‘Black Aces’ 
Tomcat launches from 
Roosevelt during May 1999. 
Tomcats were used for a 
variety of missions during 
Allied Force, including 
defensive counter-air and 
bombing. LANTIRN pods 
were used to designate for 
Paveway bombs. 


Below: Another Tomcat 
role was fast-FAC, flying 
high over the battlefield 
kill boxes to spot targets 
for attack aircraft, 
especially F/A-18 Hornets. 
The second pair of eyes is 
of enormous value in this 
role, 
















station in Turkey in early June. 

@ A poll published in the national 
paper Magyar Hirlap on 7 May showed 
that 72 per cent of Hungarians are 
opposed to the launching of NATO 
air strikes from its territory. 


Friday 21 May — Day 59 


@ Pentagon spokesman Ken Bacon 
says that NATO must consider all 
options if its air action does not 
succeed by the end of the summer, 
noting that “no-one can guarantee at 
this stage that the air campaign will 
produce all the objectives by the fall. 
We think it will, but you have to be 
open to the other possibilities.” 


@ Another NATO UAV is shot down 








Above: In the fighter role F/A- 
18s carried four AIM-120s on 
twin launcher rails, with 
wingtip AIM-9 Sidewinders. 


Right: This VFA-15 F/A-18C is 
being towed into position for 
launch. It is armed with AGM- 
65 Maverick missiles for 
precision strikes against 
targets such as vehicles. 











Red-shirted ordnancemen prepare weapons for the next wave of 





bombs are seen in the foreground. 


near Buca in Kosovo. 

M@ Greece denies the use of its airspace 
to Turkish aircraft. 

@ NATO attacks a target in the town 
of Istok, which Serbian authorities 
identify as a prison. 

@ Several Air National Guard and Air 
Forces Reserve units are called up, as 
part of the US mobilisation 
announced on 7 May. They include 
the 101st ARW (six KC-135), 108th 
ARW (14 KC-135), 126th ARW 
(personnel only), 190th ARW (six 
KC-135) and the 931st ARW (six 
KC-135). 


Saturday 22 May — Day 60 


@ In the past 24 hours NATO aircraft 
conducted 684 sorties, including 245 
attack missions. 

@ NATO spokesman Jamie Shea says 
that NATO aircraft attacked a 
barracks in Kosare, near the 
Albanian/Kosovo border, which it 
believed to be in the hands of the 
Serbian Special Police but which in 
fact had been captured by the KLA. 
The situation in the area is described 
as “very dynamic and had we known 
that it had been captured by the KLA 
it would have been taken off the 
target list.” Several KLA soldiers were 


strikes. Laser-guided Mavericks, GBU-12 and GBU-16 laser-guided 


killed and injured in the incident. It 
later emerges that the barracks was 
captured on 9 April and, since then, 
had been visited by many western 
reporters and TV crews covering KLA 
operations. 

@ The first Marine Corps Hornets 
arrive in Hungary and all will have 
reached Taszar air base by 23 May. 

@ US Congressman David Hobson, 
visiting the US base at Rinas in 
Albania, reasserts that the Apaches 
have been deployed there to be used, 
emphasising the fact that $700 million 
had been spent on preparing the 
personnel and establishing the base. 


Sunday 23 May — Day 61 


@ Good weather leads to an intensifi- 
cation of the NATO bombing effort. 
The Obrenovac electricity plant and 
Nikola Tesla thermal power plants are 
hit, knocking out electricity supplies 
to a large portion of Serbia. 

M@ Figures released by NATO today 
say that air action has knocked out 50 
major pieces of military equipment 
including one third of all ‘heavy 
equipment’ in Kosovo. Over 100 
aircraft have been destroyed, including 
50 per cent of the front-line air force. 
Seventy-five per cent of all SAM sites 


and 50 per cent of the ammunition 
storage dumps have been destroyed. 
All bridges over the River Danube 
have been cut, with the exception of 
those in Belgrade. In the last 24 hours 
nine armoured vehicles, 10 artillery 
positions, tanks and three parked 
aircraft had been destroyed. 

@ The German Sunday newspaper 
Welt am Sonntag quotes what it says is 
a confidential NATO report that 
shows a poor assessment of the effec- 
tiveness of Allied Force to date. 
According to the report, the Yugoslav 
air force is largely intact with the 


Above: A bomb-armed F/A-18C and the 
VS-24 CAG-bird S-3B Viking are brought 
up from the hangar deck. Vikings played 
no offensive part in operations, but were 
widely used as tankers. 








Below: An AGM-154 JSOW is seen on the 
Roosevelt hangar deck, alongside Mk 83 
warheads. The grey paint is a special fire- 
protective coating, also denoted by three, 
instead of two, yellow nose bands. 


exception of its MiG-29 force and a 
reserve of 1,000 SAMs remains. 





Monday 24 May — Day 62 

@ Targets hit on 23/24 May included: 
MUP Special Police headquarters at 
Peizren, Urosevac; ammunition sites 
at Gnjilane, Sremska Mitrovica, 
Urosevac; power transformers at 
Drmno, Nis, Novi Sad. Other targets 
attacked included a TV relay station at 
Kacanik, radio relay at Pristina, the 
airfield at Ponikve and a POL site at 
Sombor. 





Navy operations in the Mediterranean were supported by a small fleet of 
C-9B/DC-9 transports, manned by the US Navy Reserve. This pair at 


Sigonella is from VR-61. 
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Foch air wing 


FNS Foch (right) was on station in 
the Adriatic, and undertook several 
combat missions using Super 
Etendard aircraft (below) carrying 
LGBs. The elderly Alizés (above) and 
Crusaders were not employed during 
the actual fighting. Super Frelons 
were also on board, flying mainly 
transport missions. 
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Above: While Super Etendards handled Foch’s offensive actions, the 


been over Bosnia. 








@ Serbian media says that the oil 
refinery at Novi Sad was also attacked. 
@ General Clark says that the option 
of employing the AH-64As remains 
open — but the decision is not immi- 
nent one way or the other. 

@ During the daily Pentagon briefing 
the official assessment emerges that 28 
days of the 61-day air campaign have 
been restricted by bad weather. Over 
1,000 NATO aircraft are now 
deployed for Operation Allied Force, 
with 723 of them from the USA. 





Tuesday 25 May — Day 63 





M Poor weather hinders strikes but 
targets attacked on 24/25 May include 
Belgrade’s Ministry of Internal Affairs; 
electricity pylons near Belgrade; the 
Dobanovci Presidential villa, with a 
command and control bunker; air 
defence operations centre at 
Rakovica; radio relay towers at Uzice 
and Sremska Karlovci. Batajnica and 
Sjenica airfields are also hit. 

@ According to the Pentagon, the 
Presidential bunker was attacked by an 
F-117A dropping a BLU-109/A hard- 
ened target penetrator LGB. Several 
GPS-guided BLU-109/As have also 
been dropped by B-2s. 

W Janes Defence Weekly reports that the 
US is planning to send Predator UAVs 


Left and below: The USAF assigned 
24 KC-10A Extenders to the Allied 
Force tanker fleet, split between 
Moron in Spain and Rhein-Main in 
Germany. These are aircraft from 
the latter, operating as part of the 
60th Air Expeditionary Wing. 








Etendard IVPs of 16F were used on reconnaissance sorties, just as they had 


equipped for laser-designation to 
Kosovo. 


Wednesday 26 May — Day 64 


@ Over the last 24 hours NATO 
aircraft flew 650 sorties, of which 284 
were strike missions (a new record) 
and 74 were SEAD missions. 
Extensive attacks were made across 
Kosovo with 15 artillery positions, six 
mortar emplacements, five tanks, a 
SAM site and anti-aircraft gun, and 
several other military sites destroyed. 
A second attack was launched against 
the Dobanovci Presidential bunker. A 
series of TV and radio relay stations, 
army barracks, ammunition storage 
sites, POL sites and other storage areas 
are also attacked in Serbia and 
Kosovo. A railway tunnel which was 
being used for storage was attacked, 

@ The Commander of Marine Air 
Group 31 says that the 24 Hornets 
under his command will be ready for 
action by the end of the week. He 
expects that most of their missions will 
be conducted at night. 

@ The Chief of the Turkish General 
Staff says that 36 US aircraft will 
deploy to Balikesir and 18 to 
Bandirma, in early June. 

M Serb sources report the shoot-down 
of another NATO UAV, in southeast 
Kosovo. 

M@ The USAF orders a freeze on the 
retirements of all pilots and other 
skilled personnel. The order will take 
effect on 15 June and is a reflection of 
the pilot shortage crisis within the 
USAF and the demands placed on the 
Air Force by Allied Force. 


Thursday 27 May — Day 65 


@ NATO's sortie rate has increased 
again. On 26/27 May 741 sorties 
were flown, including 308 strike 
missions and 74 SEAD missions. 
Attacks in Kosovo destroyed 10 
artillery positions, eight APCs, five 
tanks, four AAA sites, mortar posi- 
tions, an SA-6 launcher, a radar site, 
other military emplacements and two 
Antonov An-2s. A series of other 
ammunition storage sites, TV and 
radio transmitters, logistic depots, 
POL sites and airfields at Batajnica, 
Nis, Obrva, Ponikve, Pristina is also 
hit. 

@ NATO attacks knock out the 
power to Belgrade, Novi Sad and 
Pancevo. 

@ The Washington Post reports that 
NATO pilots have been given autho- 
risation to attack Yugoslavia’s tele- 
phone and computer networks to shut 


Sigint gatherers 


As in any modern conflict, the task of monitoring hostile radars was a vital 
one. Signals intelligence was provided by a variety of sources, notably the 
RC-135V/W Rivet Joint (right) which operated from RAF Mildenhall. The 
‘RJ’ force was ably assisted by RAF Nimrod R.Mk 1s, US Navy EP-3Es and 
Armée de I’Air Transall C-160G Gabriel aircraft (below). One Gabriel was 
deployed by EET 1/54 ‘Dunkerque’, seen here landing at Istrana. It flew 43 
Sigint missions out of an Allied total of 527. 


down communications between 
Belgrade and forces in the field. 

@ A French UAV is reported shot 
down over Kosovo — the fourth 
French recon ice drone to have 
been lost. One US UAV and three 
German UAVs have also been offi- 
cially listed as lost. 

| 1e International War Crimes 
Tribunal at the International Court of 
Justice votes to indict President 
Slobodan Milosevi 
the international community is now 
faced with the legal difficulty of nego- 
tiating with an indicted criminal. 


for war crimes — 


Friday 28 May — Day 66 


M Attacks on 27/28 May were 
directed against the airfields at 


Batajnica, Ponikve, Pristina and 
Sjenica; ammunition storage sites and 
militz POL sites, TV 
and radio communication/relay sites, 
several bridges and army barracks. 
Also hit were electricity pylons and 
transformers near Belgrade, vehicle 
storage compounds at Nis, MUP and 
Army facilities 

@ The Marine Corps Hornets in 
Hungary launch their first combat 
missions. Three A-10As have also 
been deployed to Taszar for C-SAR 
support. 

@ Rear Admiral Thomas Wilson tells 
reporters at a US briefing that NATO 
air attacks are being launched at 
Serbian targets on the ground in 
Kosovo to aid KLA operations in the 
area, to “destroy (Serbian) equipment, 


storage are 


keep it immobile and out of the fight 
and to level the playing field between 
the KLA and the army.” 
@ The Yugoslav navy claims it has 
shot down a NATO UAV over Boka 
Kotorska Bay, on the Adriatic coast. If 
confirmed this will be the sixth UAV 
loss. 
@ A NATO spokesman says a NATO 
i ft “may” have been hit by 
1 air defences but the aircraft in 
on landed safely at its home 
base. On 29 May the aircraft is identi- 
fied as an A-10 and a Pentagon 
spokesman says that as many as 10 
N ) aircraft have been damaged by 
enemy fire over Kosovo — but all 
recovered safely and their pilots were 
uninjured. 


Saturday 29 May — Day 67 


@ Over 28/29 May NATO flew 600 
sorties — 218 attack missions and 78 
SEAD missions. 


M Yugoslavia accuses KLA and 
Albanian troops of operating jointly 
NATO air Fierce 
fighting is ongoing near Padesh, the 
only route into Kosovo controlled by 
the KLA. troops, including Army 
and Marine infantry, are seen inside 
Kosovo and riding in vehicles with 
KLA soldiers. 

@ NATO attempts to exploit major 
splits between the regular Yugoslavian 
army and the MUP Special Police of 
the Ministry of the Interior. The 
Police favoured by 
Milosevic and recipients of better 


under cover. 


are seen as 


A pair of F-16Cs from the Turkish air 
force’s 182 Filo is seen high over 
Macedonia on 5 June, after having 
taken on fuel from a KC-10A 
seconded to the 60th AEW at Rhein- 
Main. The Turkish ‘Vipers’ flew 
from Ghedi, mainly on air defence 
missions. Ghedi also dispatched 
Tornado IDS strike missions, flown 
by the resident 6° Stormo. 








Allied Force 








treatment and equipment. Leaflets 
dropped over army positions read 
“Attention VJ troops. While you 
endure NATO bombing in the field, 
low on fuel and sypplies, unpaid and 
past your service obligation, the MUP 
returns home, to count the profits 
from their ‘confiscated’ booty. They 
draw regular pay, use your equipment 
at your expense and investigate you 
for not following their orders. The 
only thing you share is blame for their 
atrocities.” 

@ B-52s are dropping leaflets over 
Pristina, which read “NATO is now 
using the B-52 bomber plane to 
throw Mk 82 225-kg heavy bombs at 
the Yugoslav army units in Kosovo. 
Every B-52 plane can carry more than 
50 of these bombs. These planes will 


Brindisi, in the ‘heel’ of Italy, was 
the principal USAF Special 
Operations Command base, with a 
number of special Hercules variants 
and SOF helicopters deployed. Both 
AC-130H (illustrated) and AC-130U 
gunships were deployed, being 
employed at night over Kosovo. 
Little detail has been released about 
their activities, but it is believed 
that they were highly effective. 
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keep coming back for you until they 
expel your unit from Kosovo and 
prevent you from committing atroci- 
ties. If you want to survive and see 
your family again, abandon your unit 
and weapon and leave Kosovo imme- 
diately. Thousands of bombs...and the 
will, the power and support of the 
entire world to relentlessly throw 
them at your unit.” 

@ The Serbian media reports that the 
authorities are struggling to restore 
power after NATO attacks on 27 
May. Some districts have no power 
and now no water. 

@ Yugoslavia announces that it is now 
prepared to accept the G8 peace prin- 
ciples allowing a NATO-led peace 
implementation force to be deployed 
in Kosovo and the withdrawal of all 
Serbian forces in the provence. Javier 
Solana calls for an immediate meeting 
of the G8 council to discuss the devel- 
opment. 

@ US Secretary of Defense Cohen 
allocates 68 additional US aircraft to 
deploy for Allied Force operations. 
These are the aircraft earmarked for 
basing in Turkey and include 12 
F-16CJs, 36 F-15Es and 20 KC-135s, 
The first aircraft arrive on 31 May. 








Sunday 30 May - Day 68 





M NATO ssays that President 
Milosevic does seem to be moving 
towards a full acceptance of a peace 
deal. 

M General Nebojsa_ Pavkovic, 
commander of the Yugoslav 3rd 
Army in Kosovo, announces that 
Yugoslav’s air defences have shot 
down 47 NATO aircraft as well as 
four helicopters and many UAVs. 
NATO has lost one F-117, one F-16 
and a number of UAVs. 

@ Germany records the loss of the 
seventh UAV over Kosovo. 





Monday 31 May - Day 69 





M Between 30/31 May NATO 
launches 415 combat sorties — the 
heaviest level of attacks to date — 
hitting six army barracks, five military 
storage compounds, four border posts, 
the airfields at Nis and Ponikve, four 
road bridges, 14 communications relay 
sites, ammunition and fuel dumps, 12 
tanks, seven artillery pieces and many 
other small targets inside Kosovo. 

@ Belgrade loses about 80 per cent of 
its power after attacks in the early 
morning. Nis is also reported to be 
without power. 

@ NATO admits that six missiles fired 
at a military compound in Novi Pazar 
went astray and hit a residential area. 
Serbian officials said at least 23 people 
were killed when bombs hit a four- 
storey apartment block. 

@ At 14.43 GMT the Tanjug agency 
confirms that President Milosevic has 
accepted the G8 peace proposal. 
Western leaders express cautious opti- 
mism. 


A CF-188 closes in on the tanker for 
a post-strike refuelling. Much of the 
USAF’s KC-135 tanker fleet was 
equipped with the short hose and 
drogue attachment in order to refuel 
Allied and US Navy aircraft. 


@ Sources inside Yugoslavia say that 
the Deputy Chief of the Air Force 
General Ljubisa Velikovic was killed 
in a NATO raid near Belgrade today. 
Velikovic was formerly the air force 
chief but was demoted as part of 
Yugoslavia’s 1998 peace deal with US 
envoy Richard Holbrooke. 


Tuesday 1 June — Day 70 


M Despite ongoing peace moves, 
NATO air attacks continue unabated 
with a long list of targets hit during 31 
May/1 June. These include five 
ammunition storage sites, three POL 
facilities, two command bunkers 
(including the underground bunker at 
the Dobranovei villa), four radio relay 
sites, AM radio and TV relay stations, 
seven army barracks, two border posts 
and a road bridge at Raska. Many 
small targets within Kosovo are also 
attacked, including three tanks, 13 
artillery pieces and 12 APCs. 

B@ Heavy fighting is ongoing along the 
Kosovo Albanian border with A-10s 
attacking Serb positions and reports of 
NATO aircraft bombing targets inside 
Albania itself NATO says the KLA is 
trying to move off position on Mt 
Pastrik and link up with units in the 
Kosare corridor. Fighting is also 
ongoing in the Djakovica area, in the 
southwest, Batusa in the north and 
against VJ forces in Srbica, in central 
Kosovo. 

@ The German Foreign Ministry 
announces it has received a letter from 
the Belgrade authorities accepting the 
G8 peace plan. 





Wednesday 2 June -Day71 





M@ Bad weather has returned to 
hamper some missions. NATO aircraft 
fly 575 sorties including 197 strike 
missions and 70 SEAD missions. The 
heaviest attacks are directed against 
Serbian forces in the Mount Pastrik 
region, in support of KLA units. 

M@ The US announces plans to deploy 
another 48 combat aircraft — 12 F-16s 
and 36 F-15s. It is unclear if these are 
new aircraft or those previously 
announced. 


Thursday 3 June — Day 72 





@ During 2/3 June NATO aircraft fly 
644 sorties, in improving weather. A 
total of 239 attack missions and 69 
SEAD missions was undertaken. 
Targets struck included the airfields at 
Batajnica and Ponikve, a road bridge 
at Velika Oraste, supply depots at 
Cuprija and Svetozarevo, five radio 
relay stations, three FM/TV transmit- 
ters, two radio broadcast stations, a 
command post at Pristina and ammu- 





nition storage facilities at Kursumilija. 
Inside Kosovo NATO aircraft again 
attacked a wide range of targets 
around Mount Pastrik, and listed as 
destroyed 25 artillery pieces, five 
mortar positions, 12 tanks, eight APCs 
and other military targets in the field. 
@ The 19 NATO nations and 12 
other ‘partner’ nations have pledged 
47,868 troops for the international 
security forces poised to enter 
Kosovo. 

™@ US figures state that the war in 


Kosovo has cost $2.2 billion, or $60 
million a day. The US has deployed 
33,800 personnel and dropped 20,000 
bombs. NATO admits to a possible 
460 civilian deaths from its air attacks, 
while Serbian sources put the figure at 
2,000. NATO estimates of Serbian 
military casualties stand at 10,000 
while the commander of the Yugoslav 
3rd Army, elements of which are 
operating in Kosovo, say$ that casual- 
ties have been ‘minimal’ — about 
1,800. 


Warthogs at war 


Having earlier operated from 
Aviano, the main A-10 force moved 
to Gioia del Colle to be closer to the 
action in Kosovo. Principally 
carrying Mk 82 bombs, AGM-65 
Mavericks and target-marking 
rockets, the force worked daily in 
the Kosovo ‘kill boxes’ alongside 
RAF Harriers and USAF F-16CGs. 





M@ The Serbian parliament accepts the 
G8 peace proposal and proposals put 
forward by Finnish President Martti 
Ahtisaari and Russia’s envoy 
Chernomyrdin. NATO awaits final 
confirmation of this acceptance and 
says in the meantime the air campaign 
will continue. 





Friday 4 June — Day 73 





@ NATO aircraft flew 610 sorties, 
including 234 strike missions and 74 


Allied Force 








SEAD missions. Targets across Serbia 
and Kosovo were hit including a POL 
site at Sombor, railway petroleum 
loading facility at Leskovac, MUP 
headquarters at Kula Milicija, the 
airfield at Ponikve, a training area at 
Cuprija, a radio relay site at Ridnik 


and AM broadcast facilities at 
Srbobran. Inside Kosovo 21 artillery 
sites, 30 mortar positions, four tanks, 
10 APCs, eight anti-aircraft guns and 
other military targets were hit. 

@ It is announced that NATO and 
Yugoslav military officials will meet in 
Blace, on the Macedonian/Yugo- 
slavian border. The NATO contin- 
gent will be led by British General 
Mike Jackson, the commander of 
KFOR, who will demand a complete 
withdrawal of all Yugoslav military 
units from Kosovo. 

@ NATO keeps up the pressure in a 
series of daytime attacks along the 
Kosovan/Albanian border. 


Saturday 5 June — Day 74 

@ NATO strikes are limited to fielded 
forces in Kosovo and a total of 182 
strike missions are launched. NATO 
claims 30 artillery pieces, nine tanks, 
21 armoured personnel carriers, a 
command post and several ammuni- 
tion storage sites as destroyed. 

@ NATO says that once agreement is 
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reached, Serbian forces will have 
seven days to leave Kosovo. 





Sunday 6 June - Day 5 





@ As negotiations between NATO 
and the Yugoslav authorities continue, 
so does the daytime air campaign. As 
talks stall on Sunday afternoon the 
tempo of attacks is stepped up and air 
raid sirens are again sounding in 
Belgrade. One hundred and forty-two 
attack missions were flown, along 
with 61 SEAD missions. B-52s are 
also bombing in support of KLA oper- 
ations. 


Monday 7 June — Day 76 


@ NATO again steps up the air 
campaign, having eased the sortie rate 
in deference to the peace talks. 
Yugoslavian prevarication continues 
but talks resume after NATO 
announces it will not tolerate a third 
day of inaction. There are reports of 
large-scale actions by KLA forces in 
western Kosovo, supported by many 
NATO aircraft including more B-52s. 
ITAR-Tass reports an attack by 4,000 
KLA troops in the Gorozu region. 
NATO reports that B-52s attacked 
two Yugoslav battalions ‘in the open’ 
and many hundreds of troops were 
killed. 

@ Serbian artillery shells targets over 
the Macedonian border. 

M@ Greece refuses permission for the 
2,200 troops of the Marine Corps’ 
26th MEU(SOC) to land — the 26th 
MEU(SOC) is intended as the spear- 
head of the USA’s KFOR contribu- 
tion. 





Tuesday June 8 “ Day 77 





@ NATO air strikes continue with 
renewed vigour over 7/8 June. A total 
of 658 sorties was flown, including 
222 strike missions and 65 SEAD 
missions. Targets included the airfields 
at Batajanica and Sjenica, air defence 
radars, ammunition dumps, military 
storage depots and a POL facility at 
Novi Sad. 

M@ Heavy fighting continues in the 
Mount Pastrik region as KLA forces 


AFAC-roled F-16CGs carried a pair 
of seven-round rocket launchers for 
marking targets. On the opposite 
wing it was usual to carry two 
GBU-12 500-Ib (227-kg) LGBs for _ 
targets of opportunity. AMRAAMs 
and AIM-9Ms were carried for the 
counter-air side of the mission. The 
aircraft below is from the 555th FS 
‘Triple Nickel’, one of two F-16 
squadrons resident at Aviano. 


attempt to break through to Kosare. 
The mass KLA action has drawn 
Yugoslav army units out of hiding 
into concentrations on the battlefield 
where they can be attacked by NATO 
airpower. This unofficial, but very 
real, strategy has had a rapid and detri- 
mental effect on the Serb military. 

@ The G8 governments and the 
United Nations announce they have 
reached agreement on the implemen- 
tation of a UN resolution to imple- 
ment a peace accord for Kosovo. An 
international security presence will be 
established in Kosovo. Kosovo will be 
divided into five zones of responsi- 
bility — British, German, French, 
Italian and American. Russian (and 
many other) troops will be assimilated 


AFAC mission 


F-16CG driver Captain ‘Cargo’, of the 555th Fighter Squadron, along with other pilots 
of the Aviano-based 31st Fighter Wing, was in the forefront of the strike element of 










the bombing campaign from the first days of the conflict. “We did battlefield air 
interdiction (BAI), airborne forward air control (AFAC) — that was a big part of our 
mission, close air support (CAS), and also combat air patrol (CAP) and defensive 
counter-air (DCA). We were involved in pretty much everything. 

“In the initial stage, the tempo was a lot busier, things were new,” said Captain 
‘Cargo’. “Then we got into a battle rhythm. The coming and going, getting back out of 
the area of responsibility became standard. We became more familiar with the area. 
Flying the missions, however, was not routine, all had their surprises. We flew on 
average five times a week, sometimes more. 

“It was 450-500 miles out to Kosovo, so five to six hours was the average duration 
for AFAC missions, although some were longer. The early CAPs down south were 
considerably longer. Some guys had long eight-hour sorties. 

“On a typical mission we got the intelligence briefing from the intel people, who 
had been up all night looking through the intelligence material about where to find 
targets, scouring data bases and filtering out the unimportant stuff. Then we briefed. 
It was usually shorter than in-peacetime and was not like a normal training brief. As 
part of the battle rhythm, we all understood the operating procedures, such as the 
tanker plans, etc. Then we stepped out to the jet. It’s a long drive to Kosovo, so you 
had time to collect your thoughts and take a look at the map without worrying about 
what is outside. We filled up with gas from a tanker and then pressed on into Kosovo. 

“When we did AFAC, we had CAS fighters carrying ordnance, there were SEAD 
players on station, and we've got AWACS monitoring everything. Everyone is in place 
at the same time. Before we went in we got some last-minute updates from 
intelligence on threats and targeting priorities. Then we found a target and then 
brought some fighters in on it. We helped get the fighter pilot's eyes on to the target 
and he then put in the ordnance. We worked with all the Allies — you would never 


- know who would show up to attack targets. Watching all the different Allies employ 


their weapons was interesting and it was rewarding to bring in another country's 
aircraft. We stayed on station for a few hours at a time, working as many fighters as 


we could. Then we would tank and head home.” 





into the KFOR structure but a 
Russian zone will not be created. 
Serbian security forces will be rapidly 
removed from the province. The KLA 
will be disarmed. The UN force will 
establish interim administration, with 
an international police force, and the 
state of Kosovo will have substantial 
autonomy within the Federal 
Republic of Yugoslavia. Indicted war 
criminals will be brought to justice. 

@ High-level military talks between 
KFOR and Yugoslav officials resume. 
Any UN agreement will be synchro- 
nised with a military agreement. 








Wednesday 9 June — Day 78 . 


@ Overnight NATO aircraft flew 523 


Tim Ripley 


sorties of which 130 were attack 
missions. Attacks were concentrated in 
Kosovo only. B-52s again attacked 
concentrations of Serb forces, in the 
afternoon, causing considerable 
damage. 

@ Spearhead units of KFOR are now 
on four-hour alert to move into 
Kosovo. 

M At 20.35 GMT General Mike 
Jackson announces that NATO has 
signed an agreement with the 
Yugoslavian military authorities for a 
cessation of hostilities in Kosovo, the 
withdrawal of Serbian forces, the 
suspension of NATO air action and 
the return of Kosovar refugees to their 
homes. 


M@ Officially NATO says it will not 








Tanker operations 


A massive NATO air refuelling fleet of around 200 aircraft was deployed in eight 
countries to support the Operation Allied Force bombing offensive against Yugoslavia. 
The tanker operation — the biggest since the 1991 Gulf War — was central to all Allied 
air operations against Serbia. 

NATO tankers supported air strikes from more than 15 bases in Germany, Greece, 
France, Italy, Hungary, Spain, the United Kingdom and the United States. Some 175 of 
the tankers were Boeing/McDonnell Douglas KC-10As and Boeing KC-135E/Rs 
provided by the USAF, Air Force Reserve and Air National Guard, with the remainder 
being contributed by Britain, France, Italy, the Netherlands and Spain. These included 
TriStars, VC10s, C-135FRs, Boeing 707T/Ts, KDC-10s and KC-130s. “There were 
airplanes everywhere," said one senior NATO tanker planner. "Their location was 
driven by the need to park airplanes.” 














All tanker operations in support of the 
OSOVO Campaign were co-ordinated from 
he NATO Combined Air Operations 
Center (CAOC) at Vicenza in northern 
taly. “It was a challenge building the 
anker plan," said Lieutenant Colonel Tom 
Stark, commander of the USAF 99th 
Expeditionary Air Refueling Squadron, 
emporarily based at NAS Sigonella, on 
Sicily. “It started at the CAOC with the 
planners there. In the CAOC they had a 
anker planning cell that built the Air 
Tanking Order (ATO) and a tanker 














USAF tanking efforts were conducted by the KC-10A 
(above) and KC-135R (left, from the 366th Wing). 
Many KC-135s were configured with a short drogue 
on the boom to refuel probe-equipped receivers. 








execution cell that made it happen. At unit 
evel it was very dynamic, especially in an operation as big as this," said Colonel Stark. 
“As soon as things started changing — planes started breaking, the weather came in — 
then that is when the executors in the CAOC had to keep abreast of things.” 

The tanker detachment at Sigonella had around 200 people and a dozen KC-135R 
aircraft available and it flew daily missions to supply aircraft to fill a number of tanker 
tracks positioned in friendly airspace around Yugoslavia. “We provided inflight 
refuelling to enable the strike packages to do their job," said Colonel Stark. “If we 
were not up on pre-strike and post-strike refuelling for the fighters, they would not be 
able to get bombs on target. We passed fuel to every type of Allied aircraft out there 
with an air-to-air refuelling capability. ‘No one kicks ass without tanker gas’ is the 
unofficial motto of the tanker force. 

“Because we were the closest [US] tanker base to the theatre of operations the 
majority, if not all, of our missions were focused on tactical fighters," said Colonel 
Stark. “We also had an alert commitment here to be able to be airborne at short 
notice to provide fuel for Combat Search and Rescue (CSAR) efforts. We launched 
when the F-117 and F-16 went down because of our proximity. The F-117 recovery 
was particularly exciting when we got the pilot picked up. We provided fuel to the 
aircraft that made that happen. The aircrew here had great pride in that. We can also 
launch to cover for tankers that break at other locations further away in France, Spain 
and England," he said. “We have done over 10 per cent of the cover for other tankers 
that couldn't get airborne or broke down when airborne. It was a side benefit to our 
alert duty." Tim Ripley 








Below: RAF VC10s were principally employed to support Tornado 
operations from Briiggen in Germany, from where the tankers also 
operated. This K.Mk 4 is seen at Ancona in May. 


URORORTO ANCONA, 











Below: France used six 
Boeing C-135FRs from 
ERV 93 to support Allied 
Force operations. 


Right: This RAF No. 216 
Squadron TriStar, landing 
at Ancona, wears mission 
marks below the cockpit. 














Above: This 6th ARW KC-135R is 
seen at Sigonella, the closest USAF 
tanker base to the war zone. Other 
KC-135s were based as far afield as 
the UK. 


Below: Italy (with Boeing 707T/Ts), 
the Netherlands (with KDC-10s) and 
Spain (with KC-130s, illustrated) 
also contributed to the enormous 
tanking effort. 
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Allied Force 








stop its air campaign until the Serbian 
withdrawal is verified, but a de facto 
suspension is now in effect. 


Thursday 10 June ~ Day 79 


@ A timetable for Serbian withdrawal 
is issued. Serbian forces must begin 
withdrawing from the northernmost 
sector of Kosovo on Day 1, and be 
completely out of the province by 
Day 11. 

@ US Army helicopters arrive in 
Skopje, Macedonia, bringing in the 
first US KFOR troops (Task Force 


Task Force Hunter 





Falcon) — members of the 82nd 
Airborne Division. The troops will be 
supported by M1 Abrams MBTs, M2 
Bradley IFVs and ‘some’ of the 
Apaches deployed to Albania. The 
82nd’s equipment is flown in on 
USAF C-17s. 

M In an address to the nation 
President Milosevic says that 462 
Yugoslav soldiers and 114 policemen 
were killed by the NATO air attacks. 
@ The UN Security Council votes in 
favour of the Kosovo peace plan by a 
margin of 14 to 0, with one absten- 
tion (China). 








Left: Indicative of the enormous 
damage inflicted by NATO, this is 
the central telephone exchange in 
Pristina. 


M™@ Serbian forces begin to leave 
Kosovo in steady numbers. 

@ Six Yugoslav MiG-21s are reported 
departing Pristina airport, one of the 
most heavily bombed targets of the 
war. 


Friday 11 June — Day 80 


@ NATO launches operation 
Deliberate Guard as the first KFOR 
troops cross the Macedonian border, 
at Blace, into Kosovo at dawn. They 
encounter no opposition. The force is 
led by British troops comprising 


Above: Hastily constructed tank 
decoys littered Kosovo, made out of 
plastic sheeting, supporting timbers 
and a pole, 





elements of the Parachute Regiment, 
the Gurkhas and the Royal Irish 
Regiment. Advance units are flown in 
by RAF Chinooks to seize high 
ground and set up forward positions. 
The Chinooks are escorted by 10 US 
Army AH-64As. The British ground 
units are later followed by French and 
German troops. US Marines cross the 
border later that evening. Italian 
troops deploy on 12 June. The first 
US Army units will arrive on 13 June. 
@ A column of Russian troops and 
APCs dashes from Bosnia into Kosovo 
to take up positions at the strategic site 





“The unit received the call to deploy on 19 March and 
the first C-17 departed from Fort Hood on 29 March." 
said Major Bill Crozier, the 15th Military Intelligence 
Battalion’s Operations Officer. “When we arrived in 
Germany we had no idea where our final destination 
would be. Our first flight in Macedonia was on 3 April 
and the first flight into Kosovo was on 4 April. The 10 
days it took us to deploy is equal to or better than a Fort 
Bragg unit. The 504th Military Intelligence Brigade team 
helped out to ensure Alpha Company deployed from 
Fort Hood, in Texas, in the time required. They 
augmented us with 15-20 people. It was a big effort to 
get everyone out the door in such a short time.” 

The Hunter's unique capabilities were required in 
Europe to help find targets for NATO strike aircraft 
operating against'Yugoslav Army units fighting in 
Kosovo. “We are normally a corps asset, so the way we 
have been used here is in a larger area than you would 








expect for a corps,” said Crozier. “Video distribution by the Joint Broadcast System 
(JBS) was the most significant difference in our operations. Our video is broadcast 
over VSAT [satellite] and then down-linked to JBS back in the States, before being 
broadcast to the Combined Air Operations Center (CAOC) at Vicenza, Italy. This gave a 
one-second delay back to the US. | knew that General Wes Clark (NATO's Supreme 
Allied Commander Europe) could watch the video in his house. Several times he got 
on the phone to us, via the targeting cell in the CAOC." 

“We had a liaison officer in the CAOC. They watched the video and talk to us on a 
phone, so we could be dynamically re-tasked by voice,” said Crozier. “Human pilots 
were not allowed to take their aircraft below their hard deck (minimum operating 
altitude), The UAV pilot is able to take his vehicle down much lower to find targets. 

“Our targets were normally air defence radars, artillery or missiles. We were sent 
to look for things manned aviation would not be sent after,” said Crozier. “Our infra- 
red and electro-optical sensors were not fooled by Serb decoys. 

“During NATO air operations, we would spot targets and the CAOC would call in a 
strike package. Then an airborne forward air controller (AFAC) would arrive to direct 
the strike. The AFAC always backed us up. NATO rules of engagement always 
required two sets of eyes on target. It worked well. We would then stay to watch the 
munitions impact. We had real-time cues with CAOC. When the CAOC called*we 
could instantly move an air vehicle. 

"Between 3 April and 26 June we launched 281 times and flew 1,562 flight hours. 
The only times we did not fly was when the weather was bad. Readiness rates were 
within army standards. The air vehicle exceeded all expectations in the weather. 
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The TRW/IAI Hunter can be employed singly on short-range missions, or in 
two-drone missions with one acting as a data relay platform. 


"We deployed eight aircraft and received six replacements," said Crozier. “We lost 
eight air vehicles because of this operation. One relay air vehicle came back damaged 
by turbulence, and one popped a parachute over Macedonia. They have been shipped 
back for repair to CONUS. One hit a mountain on the way out and five are somewhere 
in Kosovo — they never came back home. There is no way to know for a fact, but the 
general opinion is that they were lost to anti-aircraft artillery fire (AAA). Every night we 
flew we were shot at: we know this because it was easy to spot the fire at night. Also 
in daytime we continuously received AAA 
and surface-to-air missile fire. A couple of 
losses were confirmed as shoot-downs by 
other intelligence sources. We had some 
grazes, but no bullet holes in our aircraft.” 

Tim Ripley 


The Hunter can be configured with 
a variety of sensors, including 
electronic warfare equipment, but 
the most common are infra-red and 
TV cameras housed in an 
underfuselage turret. 





Above: Seen on 9 June, the day the 
NATO air campaign ended, this F-16 
demonstrates its flares to the 
cameraman. The aircraft had been 
involved in a leaflet drop over 
Kosovo. 


Right: Although it may have started 
off in a limited fashion, the NATO 
air operation gathered pace 
dramatically as the initial shortfall 
was made good. France was one of 
the major contributors, its allocated 
aircraft including eight Mirage 
2000Cs used for air-to-air 
operations. This example from 
Grosseto, seen breaking away from 
the tanker, carries Super 530D and 
Magic 2 missiles. 


of Pristina airport. They are later 
recalled and Moscow says their 
venture was a ‘mistake’ and blames 
over-eager local commanders. 
However, Lieutenant General Viktor 
Zavarzin, who led the incursion, is 
promoted to Colonel General. 
@ More MiGs, reported by CNN as 
11 MiG-29s but understood to b 
smaller number of approximat 
seven M , have flown out of 
Pristina airpor 
@ Official figures for Operation Allied 
Force are as follows: sorties flown, 
219; US aircraft deploy 7 US 
personnel involved, 36,300; Yugoslav 
aircraft destroyed, 102; artillery 
destroyed, 427; APC destroyed, 269; 
tanks destroyed, 151; other military 
vehicles destroyed, 283; command 
posts destroyed, 16. Western sources 
estimate Yugoslav deaths as 5,000. 
Robert Hewson 





Allied Force Order of Battle 





This order of battle represents 
the overall position of NATO 
forces directly assigned to Allied 
Force at the end of the air 
campaign in early June. It should 
be noted that official sources 
conflict in many cases, and the 
numbers are further clouded by 
units deploying with spare 
aircraft not declared for 
operations, and by regular 
rotations of aircraft through 
many of the combat deployments. 
Robert Hewson 


HO.5 ATAF/Combined Air 
Operations Centre (CA0C) 


Dal Molin AB, Vicenza, Italy 
CASA 212 | Ala 37 (FAE) 
HQ support aircraft 


Belgium 


Amendola, Italy 
F-16A 12 
Five F-16A and seven F-16AM 


1 Smaldeel 


Canada 


Aviano, Italy 

CF-188 21 

No. 416 Sqn: 188780, 188793 

No. 425 Sqn: 188731, 188774 

No. 433 Sqn: 188790, 188791 

No. 441 Sqn: 188733, 188753, 188781, 188795 
(no unit marks): 188770, 188776 

also: 188745, 188746, 188754 (441 Sqn), 188780 (416 
Sqn), 188781 (441 Sqn), 188788 (441 Sqn), 188793 
(416 Sqn), 188795 (441 Sqn) staged through RAF 
Briiggen en route Aviano on 1 April supported by 
VC10 K.Mk 3 ZA148/G, No. 101 Sqn 


Czech Republic 


Naples-Capodichino, Italy 
An-26 1 


Grazzanise. Italy 

F-16A MLU Esk 730 

E-005*, 074, 107*, 603", 607", 609* 

Initial deployment aircraft marked (*) departed and 
replaced by 

Esk 723: E-008, 075 

Esk 726: E-018, 024, 604 

Esk 727; E-600 

Esk 730: E-597 

plus E-070 with no unit markings 


Avord AB, France 

E-3F 2 EDCA 36 
Brindisi, Italy 

Puma EH 1/67 


Attached to JSOTF; detachment in Macedonia for 
RESCO (C-SAR) duties 


Grosseto AB, Italy 
Mirage 2000C 8 EC 1/12 
and other units 


Redeployed from Istrana 


Istrana AB, Italy 

Mirage 2000C 8 

EC 1/12: 83/12-YP, 93/12-YC, 95/12-YF 

EC 2/12: 97/12-KP, 108/12-KE, 115/12-KC 
EC 2/2: 102/2-FE, 122/2-FW 

Mirage 2000C units consistently reported as 
EC 2/2 and EC 1/5 even in official sources. 
Redeployed to Grosseto. 

Mirage 2000D 15 EC 3 

EC 1/3: 601/3-IA, 602/3-lI, 638/3-I0, 640/3-IR, 
613/3-IF 

EC 2/3: 644/3-JD, 647/3-JO, 656/3-JM, 

EC 3/3; 617/3-XA, 624/3-XF 

Jaguar A 12 EC 7 

EC 1/7: A90/7-HN, A150/7-HM, A151/7-HH 
EC 2/7: A87/7-PT 

EC 3/7: A103/7-IE, A122/7-IN, A127/7-IP, 
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A144/7-IF, A148/7-IK, A158/7-IA 

Mirage F1CT 10 EC 1/30, EC 2/30 

EC 1/30: 234/30-SI, 237/30-SM, 260/30-SO 

EC 2/30: 229/30-0C, 243/30-QJ, 244/30-OH, 254/30- 
QV, 256/30-OK, 278/30-QA, 280/30-QE 


C-160G Gabriel 1 EET 1/54 
Istres AB, France 

C-135FR 6 ERV 93 
E-3F 1 EDA 1/33 
Solenzara AB, Corsica, France 
Mirage F1CR 8 ER 33 
Mirage IVP 3 ERS 1/91 
Alpha Jet E 2 ERS 1/91 


Alpha Jets used as film couriers for reconnaissance 
aircraft 


FNS Foch 

Super Etendard 14 11F 
Etendard IVP 4 16F 
SA 321 3 338 


Crusaders not deployed. Alizés aboard but not used 
on combat operations 


Units also active in Albania and Macedonia 


Biichel AB, Germany 


Atlantic | MFG 3 
Piacenza AB, Italy 

Tornado ECR 8 JBG 32 
Tornado IDS 6 AG 51 


Operating as Einsatzgeschwader 1 


Units also active in Albania and Macedonia 


Amendola AB, Italy 


AMX 4 13° Gr/32° St 
AMX 4 103° Gr/51° St 
AMX 4 132° Gr/51° St 
F-104S ASA-M 4 18° Gr/37° St 
F-104S ASA 4 10° Gr/9° St 
F-104S ASA 4 9° Gr/4° St 


Each F-104S unit rotated through for three-week 
deployment. 51° Stormo AMXs redeployed from 
Istrana in early May 


Cervia AB, Italy 

F-104S ASA-M 4 23° Gr/5° St 
Ghedi AB, Italy 

Tornado IDS 4 102° Gr/6° St 
Tornado IDS 2 154° Gr/6° St 
Gioia del Colle AB, Italy 

Tornado F.Mk 3 4 12° Gr/36° St 
Tornado F.Mk 3 4 21° Gr/36° St 
Tornado IDS 12 156° Gr Auto 
Istrana AB, Italy 

AMX 4 103° Gr/51° St 
AMX 4 132° Gr/51° St 
Moved to Amendola in early May 

Piacenza AB, Italy 

Tornado ECR 6 155° Gr/50° St 
Pratica di Mare AB, Italy 

Boeing 707T/T 2 8° Gr/14° St 
Sigonella AB, Italy 

Atlantic 1 88° Gr/41° St 


Geilenkirchen AB, Germany 
NE-3A 13 NAEWF 
with deployments to Trapani (four) and Preveza (two) 


Grazzanise, Italy 
C-130H 1 
F-16A 6 


335 Skv 

338 Skv 
(plus 331/332/334 Skv) 
331 Skv: 677*, 686* 
334 Skv: 658 
338 SkV; 286", 288", 293* 
Initial deployment aircraft marked (*) rotated out and 
replaced by: 


332 Skv: 670, 673, 674 
334 Skv: 660 
338 Skv: 285 


Netherlands 


Amendola, Italy 


F-16AM 14 322 Sqn 

F-16A 3 323 Sqn 
F-16AR 3 306 Sqn 

Initial deployment replaced and augmented by 
following: 


F-16AM: J-003, 004, 008, 009, 011, 058, 061, 135, 
136, 141, 145, 365, 366, 508, 509, 511, 514 
F-16A: J-202, J-361, J-877 

F-16A(R): J-631, 641, 642 


Eindhoven, Netherlands 


KDC-10 2 334 Sqn 
NAS Sigonella, Italy 
P-3C 3 320/321 Sqn 


New Zealand 


No. 40 Sqn 


Aviano, Italy 

F-16A 4 Esq 201 
15101, 15106, 15107 arrived 23/2/99 
15113 noted 15117 also 


Naples-Capodichino, Italy 
- 1 


QO 
w 
So 


Aviano, Italy 

EF-18A+ 6 Esc 121, Ala 12 
C-15-49/12-07, C.15-53/12-11, C.15-57/12-25, C.15- 
66/12-24, C.15-70/12-28 

KC-130H 1 Esc 312, Grupo 31 
(TK.10-12/31-54 on 25 March 99) 

CN.235Ms also used on support flights from Spain 


Turkey 


Brescia-Ghedi, Italy 

F-16C 11 182 Filo 
91-0017, 0018, 0020, 92-0003, 0005, 0006, 0007, 
0008, 0011, 0012 and F-16D 92-0022 (181 Filo?) 


United Kingdom 


Ancona (Falconara Airport), Italy 


vc10 5 No. 101 Sqn 
Tristar K.Mk 1 Zz No. 216 Sqn 
Aviano AFB, Italy 

E-3D Sentry 3 No. 8/23 Sqn 


part of NATO Sentry Detachment 
(ZH104, ZH106 and ZH107 noted 25 March 99) 


RAF Brize Norton, UK 
TriStar 7 No. 216 Sqn 
vc10 14 Nos 10/101 Sqns 


Aircraft forward-deployed to Ancona, Brliggen and 
Solenzara 


RAF Briiggen, Germany 

Tornado GR.Mk 1/A/B Nos 9/31 Sqn 
ZA470/B0, ZA406/C!, ZA475/FH, ZA457/AJ-J, 
ZA460/AJ-A, ZA463/CR, ZD707/BU, 2D714/DL, 
ZD716/JM, 2D739/BI, ZD843/, ZD895/BF, ZG705/J, 
2G794/BP 

12 aircraft deployed to Solenzara between 29 and 31 
May 


VC10 tanker support also provided from RAF Briiggen 
ZA144, 147, 148, 149, 2D230, 240 


Gioia Del Colle AB, Italy 

Harrier GR.Mk 7 16 No. 1 Sqn 

Canberra PR.Mk 9 No. 39 Sqn 
Canberras deployed to Gioia del Colle to support 
Kosovo observer mission but withdrawn to UK on 
outbreak of hostilities. Did not operate over Kosovo 
during Allied Force. 


Pratica di Mare, Italy 


Nimrod R.Mk 1 2 No. 51 Sqn 


Nimrod R.Mk 1 also thought to be operating from 
Akrotiri, Cyprus 


Solenzara AB, Corsica, France 
Tornado GR.Mk 1/B 10/2 Nos 9/31 Sqns 


The return of UK air assets was announced on 22 
June but six Harrier GR.Mk 7s, two TriStars and up to 
three Sentry AEW.Mk 1s remained deployed in Italy 
to support KFOR, if required. 


United States Air Force 


(16th Air and Space Task Force) 
31st Air Expeditionary Wing 





Aviano AFB, Italy 
A-10A 10 81st FS/52nd FW (SP) 
(including 81-0951, 81-0962, 81-0976, 82-0649) 
A-10A 4 23rd Wing 
deployed on 13/14 April 99. Subsequently moved to 
Gioia del Colle 
F-15E 26 494th FS/48th FW, (LN) 

91-0314, 0316, 0324, 0331, 0334, 0335, 0603, 0604, 
0364 
Six F-15Es 91-0314, 324, 0331, 334, 0604, 0364 
arrived 22 February 99 








F-16CG 18 510th FS, 31st FW (AV) 
F-16CG 18 555th FS, 31st FW (AV) 
F-16CJ 23 22/23rd FS, 52nd FW (SP) 


F-16Cs 90-0827, 0831, 0833, 91-0339, 0340, 0342 
(22nd FS) 91-0352, 0402, 0403, 0404, 0405, 0409, 
0410, 0414, 0415, 0416, 0418, 0420 arrived 22/2/99 
F-16Cs 91-0406, 0419, 0421, 92-3915, 92-3918 (23rd 
FS) arrived 23/2/99 

Also noted 91-0828, 0829 (22nd FS) and 91-0407, 
0412, (23rd FS) 
F-16CJ 22 77th, 78th and 79th FS, 
20th FW (SW) 

90-0815, 0821, 91-0347, 0353, 0357, 0367, 94-0045, 
0048 (77th FS) 

91-0378 (78th FS marks), 0381, 0385, 0387(?), 0388, 
0394, 0395 (78th FS) 

91-0373, 0375, 0376, 92-0904, 0910, 94-0040, 
94-0043 (79th FS) 

Deployed to Aviano on 13/14 April 

F-117A 12 7th/8th/9th FS, 49th FW (HO) 
80-0788, 82-0805, 0806, 0828 (7th FS), 89-0791, 
10795, 0800, 0803, 0817 (8th FS) 83-0807, 

85-0820, 0833 (49th OG marks), all 9th FS, arrived 
22/2/99 

EA-6B 3 VMAQ-1 (CB) 
160786/CB-01, 163031/CB-02, 158030/CB-04 
VMAQ-1 returned to Incirlik during the war 


EA-6B 5 VMAQ-2 (CY) 
158032/CY-00, 159584/CY-03, 160436/CY-04 arrived 
22 February 99 

158036/CY-01 arrived 23 February 99, plus 
158802/CY-02 

EA-6B 2 VMAQ-4 (RM) 
161882/RM-01, /RM-04 

EA-6B 5 VAQ-134 (NL) 


160787/NL-540, 163033/NL-541, 158804/NL-542, 
161885/NL-543, 163034/NL-544 


EA-6B 4 VAQ-138 (NG) 
162934/NG-500, 163530/NG-501, 161881/NG-503, 
163047/NG-504 

EA-6B 3 VAQ-140 (AG) 


163402/AG-500, 163403/AG-501, 161243/AG-502 

EA-6B 2 VAQ-209 

158029/AF-500, 161118/AF-502 
| 





EA-6B (VAQ-132?) 

158801/ 

25 Prowlers deployed by 20 April 99 

EC-130E ABCCC 5 42nd ACCS, 
355th Wg (DM) 

62-1832, 62-1857, 62-1863 noted 

EC-130H 4 43rd ACCS, 
355th Wg (DM) 

73-1580, 65-0989, 73-1581 arrived 23 February 99 

KC-135R 1/2 145th ARS 

Balikesir AB, Turkey 

F-15E 18 4th FW 

F-15E 18 4th FW 


Available, but not committed to Allied Force. 
Deployed for operations over Northern Iraq. 


Bandirma AB, Turkey 


Ath Air Expeditionary Wing 
F-16CJ 12 20th FW 
C-130 4 


Budapest-Ferihegy Airport, Hungary 
171st Expeditionary Operations Group 
KC-135R 10 141st171st ARW 


Brindisi AB, Italy 

AC-130H/U 3 16th SOS 
MC-130H/P 3 67th SOS 

HC-130 2 

MH-53J 9 16th SOW,352nd SOG 
HH-60G 4 

EC-130E A 193rd SOS 


Some aircraft already deployed, pre-hostilities, as 
part of the JSOTF (Joint Special Operations Task 
Force). Detachment in Taszar AB, Hungary and Tuzla 
AB, Bosnia. 


RAF Brize Norton, UK 


KC-135R 12 117th/128th ARS 
Cervia AB, Italy 
F-15C 18  493rd FS, 48th FW (LN) 


84-0014, 0015, 0019, 86-0154, 0165, 0175, 0176 
84-0014 and 86-0159 returned to UK with kill 


markings 

F-104 ASA-M 4 

RAF Fairford, UK 

2nd Expeditionary Operations Group 

B-52H 11 2nd/5th BW 


(11th BS): 60-0011/LA (11th BS marks), 61-0016/LA, 
61-0039** 

(20th BS): 60-0014/LA*, 60-0020/LA (20BMS marks), 
60-0043/LA**, 

60-0049/LA**, 60-0062/LA**, 

61-0002/LA**, 61-0023/LA, 

(23rd BS): 60-0009/MT, 60-0018/MT**, 60-0033/MT, 
60-0044/MT*, 

60-0051/MT* 

(96th BS): 60-0022/LA**, 60-0052/LA, 60-0059/LA 
(96BMS marks)*, 61-0020* 

Aircraft marked (“) were rotated out and replaced by 
aircraft marked (**) 


B-1B 5 37th BS, 28th BW (EL) 
85-0075, 0091, 86-0097, 0104, 0129 
KC-135R § 22nd ARS, 366th WG 


Geilenkirchen AB, Germany 

E-3B/C 5 963rd, 964th and 
965th AACS, 552nd ACW 

based alongside NAEWF E-3s 


KC-135R 2 196th ARS 
Gioia del Colle, Italy 

40th Air Expeditionary Operations Group 

A-10A 18 81st FS, 52nd FW 
A-10A 4 76th FS, 23rd FG 


15 A-10As redeployed from Aviano AFB on 11 April 99 


Incirlik, Turkey 


KC-135E 

Istres AB, France 

KC-135E 4 145th ARS 
KC-135R 4 

U-2S 2 99th RS, 9th Wing 


At least three U-2s also deployed to NAS Sigonella 


RAF Lakenheath, UK 

48th Air Expeditionary Wing 

F-15E 12 492nd FS, 48th FW (LN) 
Six F-15Cs of 54th FS, 3rd Wing, Elmendorf AFB 
deployed to Lakenheath on 14 April (including MiG 
killer 85-0108), 84-0020, 85-0098, 0108, 0111, 0115 
(54 FS marks), 0118 


RAF Mildenhall, UK 

100th Air Expeditionary Wing 

KC-135R 16 100th ARW 

Aircraft on rotation from Stateside units 

KC-135R 12 351st ARS, 100th ARW 
RC-135V/W 5 95th RS, 55th Wing 


Mont-de-Marsan AB, France 
92nd Air Expeditionary Wing 


KC-135R 24 22nd, 92nd and 
319th ARW 

Moron AFB, Spain 

92nd Air Expeditionary Wing 

KC-10A 12 305th AMW 

KC-135R 24 22nd, 92nd ARS 
and 319th ARW 





Naples-Capodichino , Italy 
C-21A 2 86th AW 


Ramstein AFB, Germany 
Headquarters Task Force Shining Hope 
86th Air Expeditionary Wing 


C-130E 18 38th AS/61stAS 


437th Air Expeditionary Group 

C-17A 12 

Airlift support for build-up in Skopje and Tirana. 
Support missions flown by based 

C-130Es, C-9As and C-21As plus overseas missions by 
C-5s (Travis and Dover), C-141Bs (McGuire, McChord) 
and RAF Jetstreams 

EC-130E 3 193rd SOS, Penn ANG 
63-7815, 7828, 9816 deployed 28 March 


Rhein-Main AFB (Frankfurt), Germany 
60th Air Expeditionary Wing 
-8 


E-8C 3 12th ACCS 
92-3289/WR, 92-3290/WR (93rd ACW marks), 93- 
1097/WR 

KC-10A 15 6th ARS, 9th ARS, 


60th AMW, 305th AMW 
aircraft rotated through 
KC-135E/R 36 22nd ARW, 72nd, 
74th, 91st ARS, 153rd ARS, 171st ARS, 173rd 
ARS, 196th ARS, 197th ARS 
aircraft rotated through 


NAS Sigonella, Italy 

KC-135R 10 99th ARS 

U-2S 3 99th RS, 9th RW 
U-2s also detached to Akrotiri, Cyprus 

NSA Souda Bay, Crete 

KC-135E 7 


Spangdahlem AFB, Germany 
52nd Air Expeditionary Wing 


F-16CJ 18 22nd FS (SP) 
F-117A 12 8th and 9th FS, 
49th FW (HO) 


On 4 April 13 F-117As deployed from Holloman 
supported by a C-5B of 60th AMW. 8th FS 

82-0799, 85-818, 85-819 (8th FS marks), 84-832, 88- 
842; 9th FS 80-786, 81-794, 84,810, 82,824, 

84-826, 85-809, 86-821, 88-843 (49th FW marks). One 
aircraft transferred to Aviano to cover for loss of 82- 
0806 


Taszar AB, Hungary 

A-10A 3 

MH-53J 

MH-60 

HC-130 

deployed as detachment of Joint Special Operations 
Task Force (Brindisi) for C-SAR 


Trapani-Birgi AB, Italy 

104th Expeditionary Operations Group 

A-10A 18 104th, 110th 
and 124th FW 

Whiteman AFB, Missouri 

B-2A 6 393rd BS, 509th BW 

US Navy and US Marine Corps 

Bari Airport 

KC-130F/R 2 VMGR-252 

CH-53E Z HC-4 

C-SAR detachment 

Naples-Capodichino, Italy 

C-130T 2 VR-53 

NS Rota, Spain 

EP-3E 2 va-2 

NAS Sigonella, Italy 

P-3C-III (AIP) 8 VP-10 

P-3C-IIl (AIP) 2 VP-4 

P-3C-III (AIP) ? VP-1 

EP-3E ? va-1, VO-2 

CH-53E 3 HC-4 

C-9A 2 VR-52 

C-2A 4 VRC-40 

VP-3A 2 AFSOUTH HO aircraft 


Several special missions P-3Cs also noted at 
Sigonella including aircraft from VP-1 and 
VPU-1/2. 


NSA Souda Bay, Crete 
1 


EP-3E VQ-2 

Taszar AB, Hungary 

F/A-18D 12 VMFA (AW)-332 
F/A-18D 12 VMFA (AW)-533 
USS Enterprise, CVW-17 

F-14 VF-14 


F/A-18C VFA-37, VFA-105, 


. VMFA-312 
EA-6B VAQ-130 
S-3B VS-22 
ES-3A va-6 
E-2C VAW-126 
SH-60B HS-7 
SH-6OF HSL-44 


CVW-17 did not participate in any combat operations 


USS Theodore Roosevelt, CVW-8 


F-14A 14 VF-41 
F/A-18C 12 VFA-15 
F/A-18C 12 VFA-87 
EA-6B 4 VAQ-141 
S-3B 8 VS-24 
E-2C 5 VAW-124 
C-2A 2 VRC-40 Det, 2 
SH-60F/HH-60H 6 HS-3 
USS Kearsage (26th MEU-SOC) 
HMM-365(REIN) 

AV-8B 8 VMA-231 
CH-46E 12 HMM-365 
CH-53E 4 

AH-1W 4 

UH-1N 2 


The 26th MEU(SOC) replaced the 24th MEU(SOC) 
aboard USS Nassau. 26th MEU(SOC) is now deployed 
in support of Task Force Falcon/Operation Joint 
Guardian/KFOR 


USS Inchon (MCS12 Task Group) 

MH-53E 10 HM-14/HM-15 
HH-46D 2 HC-8 

Inchon Task Group (Mine Countermeasures Squadron 
2) was on scheduled second leg of five-month 
deployment to Mediterranean and Arabian Gulf for 
NATO and Coalition allies when diverted to 
participate in Operation Shining Hope (joint NATO 
relief effort for Kosovar refugeess in northern Albania) 


USS Ponce 
RO-2A VC-6 detachment 
Two drones lost in combat 


Naval Air Reserve units VR-51 (C-20G), VR-53/-54 
(C-130T), and VR-57/-59/-61 (C-9B/DC-9) operated on 
transport missions 


US Army 


Naples-Capodichino 


RC-12K 5 1st MIBn 
Taszar, Hungary 
RC-12K 4 1st MIBn 


Forces in Macedonia 


KFOR Operation Joint Guardian 


ACE Rapid Reaction Force 
(US Forces operating as Task Force Falcon) 


Petrovec Airport, Skopje (Camp Able Sentry 
II 


Chinook HC.Mk 2A 8 No, 27 Sqn, RAF 
Puma HC.Mk 1 6 No. 33 Sqn, RAF 
Lynx AH.Mk 9 2 657 Sqn, AAC 

Lynx AH.Mk 7 7 659 Sqn, AAC 

SA 330 Puma 2 1 RHC, ALAT 
Gazelle 4 1 RHC, ALAT 
Puma/Horizon 2 4 RHCM 

CH-47D 1 298 Sqn, RNLAF 
A129 15 7th Corps Avn Regt, AVES 
AB 412 2 7th Corps Avn Regt, AVES 
Mirach UAV 


Skopje (Camp Able Sentry Il)) 

Hunter UAV 6 15th A Company 
15th MIB(AE) US Army 

One Hunter shot down on 7 April 


Tetevo 

CL-289 UAV 100th Drone Co (German Army) 
Three lost/shot down by 14 April 

Kumanovo 

Crecerelle UAV 

CL-289 UAV 47th Engineer Regiment, France 
Minakuva 

Puma 4 EH 1/67 


RESCO (C-SAR) detachment from JSOTF at Brindisi 





Allied Force 





Forces in Albania 


Task Force Hawk (USA) 

Rinas Airport, Tirana 

12th Avn Brigade 

AH-64A 12. 2-6 Cav/11th Avn Regt 
AH-64A 12. 6-6 Cav/11th Avn Regt 
UH-60L 12 C&D Company, 158 AVN 
UH-60A(C) 5 A Company, 5-158 AVN 
UH-60A 6 159th Med Co 

CH-47D 8 — F Company 1-159th AVN 


12 AH-64As from 1/229th Avn Regt called up but not 
deployed 


AFOR (Allied Mobile Force) 


Operation Allied Harbour 


AB 212 4 Austria 

Puma 6 France (1 RHC) 
CH-47D 1 Greece (2 TEAS) 
Puma ] ICRC 

HH-3F . 2 Italy (15° St) 

A109 | Italy 

CH-47D 2 Netherlands (298 Sqn) 
Super Puma Z Switzerland 

Mi-8 1 Ukraine 

Puma 4 UAE 


Forces in Bosnia and Herzegovina 


SFOR Operation Deliberate Forge 


Tuzla AB 

401st Expeditionary Air Base Group 
RO-1A Predator 11th RS 
MH-53J/MH-60/HC-130 Det JSOTF 


Sarajevo Airport 
Commander SFOR Flight (USA) 
UH-60L 2 

C-12 1 


Comanche Base, Tuzla 
Ist Cavalry Division (Forward), 4th Aviation Brigade 
(US) 


1-4 AVN (ATK) 

AH-64A 12 A Company 
AH-64A 12 C Company 
1-7 CAV 

OH-58D 8 D Troop 
OH-58D 8 E Troop 


Blue Factory, Tuzla 
(1st Battalion, 159th Aviation Regiment) 


UH-60A 12 

UH-60L 12 2-227th AVN 
UH-60A 15 126th MedCo 
EH-60A 4 


Metal Factory, Banja Luka 
British Aviation Squadron- Banja Luka, Gornji Vakuf, 
Split 

Lynx AH.Mk 7 1 
Gazelle AH.Mk 1 4 


No. 669 Sqn, AAC 
No. 669 Sqn, AAC 


Divulje Barracks, Split 
Support Helicopter Force (UK) 
Chinook HC.Mk2 = 3 

Sea King HC.Mk4 2 


Nos 7/18 Sqn, RAF 
No. 845 NAS, FAA 


Ljubija 

Mil Mi-8 2 322 Sqn, Czech AF 
Sisava 

Royal Netherlands Air Force 

MBB B0105 2 Viper Flight 

Ploce, Croatia 

Detachment ALAT 

AS532UL Cougar = 3 

SA341 Gazelle 4 

$A330 Puma 2 

Pumas deployed to Rajlovac 

Rajlovac 

CH-53G 7 HFR 15 

AB205A-1 2 Italian Army Aviation Det 
AB212 2 — Italian Army Aviation Det 
Ortijes 


Spanish Army Aviation Detachment 
AS 532UL Cougar 3 


VMU-2 (location unknown) RO-2A 


Westland Lynx 
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Part 1 


With its sleek lines and superb performance, Westland’s 28-year old Lynx 

still seems a very modern helicopter. Holder of the helicopter world speed 

record, and with an impressive array of operational capabilities, the Lynx is 

every Navy’s first choice as a lightweight helicopter for use aboard small ships. 
Occasionally, politics and pricing intervene to give inferior competitors an advantage, 
but when capability-for-weight/size is the driving force, the Lynx inevitably scores 
heavily over all of its rivals. New customers continue to be found for this superb 
machine, and the aircraft’s production tally now exceeds 400. The type’s commercial 
success has been such that when people write about the Lynx, they usually concentrate 
on the current status of the programme and the marketing effort surrounding it. The 
aircraft’s origins and birth (an integral part of the stories of less successful British 
aircraft programmes) are often overlooked, and even the helicopter’s impressive war 
record has sometimes escaped more than the most cursory examination. 


would still look an impressive performer 
today but, in fact, the Lynx was designed 
from the start to be adaptable and to have scope 
for ‘growth’. As a result, Lynxes coming off the 
production line today (and most of those now in 
service) may look like their forebears, but are 
actually very different machines, fully justifying 
the use of the name ‘Super Lynx’. These Super 
Lynxes have been fitted with new rotor blades, 
more powerful engines and uprated transmis- 
sions, together with the latest displays and 
mission avionics, and although weights have 
steadily increased, performance remains superb. 
The Lynx also retains its near-legendary 
agility. Manoeuvrability and agility are felt by 
some to be slightly strange words to use when 
describing helicopters, since every helicopter is, 
almost by definition, very manoeuvrable. 
Helicopters can accelerate and decelerate very 
rapidly, and can even come to a dead stop to 


I its original production form, the basic Lynx 


126 


hover in mid-air. Once in the hover, the 
helicopter can rotate its nose to point in any 
direction, and can then move off flying in any 
direction, backwards, forwards or anywhere in 
between. The Lynx, is, of course, manoeuvrable 
in this ‘traditional rotary-wing’ sense, and has 
demonstrated the ability to fly backwards at up to 
90 kt (104 mph; 167 km/h), or sideways at up to 
55 kt (63 mph; 102 km/h). 

However, the Lynx is also manoeuvrable in 
ways that a fixed-wing pilot would recognise. 
The very first production AH.Mk 1 (flying in 
what amounted to AH.Mk 7 configuration) was 
used for a three-phase series of manoeuvrability 
trials, using both metal and advanced composite 
main rotor blades» and exploring sustained turn 
rates, symmetric and rolling pull-outs and push- 
overs. These trials showed that the Lynx could 
make 60° turns at speeds of up to 145 kt (167 
mph; 268 km/h) with no height loss, and also 
demonstrated 360° loops with pitch rates of up 





and 360° snap rolls in 3.5 
seconds, with a pes ak roll rate of 140° per second. 

Perhaps the key to the Lynx’s astonishing per- 
formance lies in its French-designed forged tita- 
nium rotor hub, literal centre of the four-bladed 
semi-rigid rotor. This reduced maintenance 
requirements by comparison with a conventional 
articulated rotor, while also offering enhanced 
reliability and better handling characteristics. 
Conventional flap and drag hinges are replaced 
by the hub’s flexible titanium elements, and the 
rotor has control power estimated at being four 
times greater than that of the Wessex, and twice 
that of the Scout, giving a crisp and well-damped 
response to the pilot’s control inputs, at the cost 
of some increase in vibration. Because of its rotor 
system, the Lynx has been looped and rolled 
seine a that soli be ot es can a a 


result, fe Ww giroraft are as pleasant or as easy to fly 
in ‘Nap of Earth’ operations. 























Although the sales emphasis now rests firmly 
on the naval Lynx versions, the British Army 
remains the fecpeet user of the type, with both 
AH.Mk 7s (skids) and AH.Mk 9 (wheels) on 
charge. The armed AH.Mk 7 is on the threshold 
of a major role change, with the WAH-64D 
Apache taking over the attack role. Relieved of 
its anti-tank mission, the AH.Mk 7 will join the 
Mk 9 on battlefield scout, mobility and resupply 
missions, often operating in support of the 
Apaches. As Mk 7s are re-roled, the elderly 
Gazelle will probably be retired. 


Because 10 of the 11 nations that currently 
operate the Lynx use it only as a naval helicopter, 
the type is generally regarded as being first and 
foremost a maritime aircraft. Even in Britain (the 
‘odd man out’) the Lynx is used as a naval 
helicopter, though only about 80 serve with the 
Royal Navy, while more than 120 serve with 15 
Army Air Corps squadrons in the battlefield heli- 
copter role. The dominance of the navy Lynx led 
some to assume that the design had actually orig- 
inated as a general purpose naval and civilian 
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With the sole exception of Qatar, all export sales 
have been for the naval versions. The naval Lynx 
has proved particularly popular in northern 
Europe, serving with Denmark (above), Germany, 
the Netherlands and Norway (right), in addition 
to France and the UK, the original customers. 


Below: As a small ship’s helicopter the Lynx is 
without peer. Thanks to its small size, 
manoeuvrability, harpoon recovery gear and 
negative-force rotor it can operate in much 
higher sea states than its rivals. 


helicopter, later adopted by the Army, and this 
‘orthodoxy’ (quite opposite to the truth) has 
been printed many times. 

In fact, it was a British Army requirement 
which drove the early development of the Lynx, 
and the naval version was initially regarded as 
being a secondary ‘add-on’ to the programme. 
The Navy Lynx was developed from the basic 
WG.13, just like the Battlefield Lynx. Westland’s 
WG.13 had originally been developed as a land- 
based light utility helicopter. Ironically, though, 








the Lynx has been far more popular and far more 
successful in its maritime guise, and there is little 
realistic prospect of any further orders for the 
land-based Army version. Things could not be 
more different for the Navy Lynx, which 
remains in production as the 20th Century draws 
to a close, and which seems likely to win new 
customers. 

Although only three Army Lynx airframes 
were exported (somewhat improbably to the 
Emirate of Qatar’s Police Force), the type has 
enjoyed a long and very successful career with 
the British Army Air Corps. Originally designed 
as a high-speed battlefield transport, able to carry 
an infantry squad, or teams with direct fire 
weapons like mortars, or Milan anti-tank missiles, 
the Lynx AH.Mk 1 could also carry stretchers, 
walking wounded or underslung loads. From 
1981, the Army Air Corps introduced Lynxes 
armed with TOW missiles in the anti-tank role. 
During the Cold War, this gave the Lynx a vital 
role and considerable prominence. 

The Lynx became the Army’s primary weapon 
in Helarm operations — highly mobile operations 
intended to halt enemy armour. The Army Air 
Corps planned to use helicopters to mount 
ambushes, usually from cover, taking out an 
armoured column’s AAA and bottling it up by 
destroying the leading vehicles. Gazelles were 
used for observation and reconnaissance, calling 
forward TOW-armed Lynxes to engage enemy 
vehicles in the ‘killing zone’. The Lynx used its 
agility and Nap of Earth flying capability to reach 
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Coe De ft 


Above: Troops board a GPMG-armed Lynx AH.Mk 
7 at Bessbrook in Northern Ireland. The Lynx was 
the workhorse of the effort in the province, being 
large enough to insert and retrieve average-size 
foot patrols. The Lynxes operated alongside the 
RAF’s Support Helicopter force of Pumas 
(background), Wessex and Chinook. 





its firing position, while Helarm operations were 
co-ordinated with artillery wherever possible, 
with the aim of forcing enemy tanks to ‘shut up’, 
making it harder for them to see and engage the 
attacking helicopters. 

The Army Lynx has also seen extensive use in 
Northern Ireland, where road transport in some 
areas of the Province (especially South Armagh’s 
‘Bandit Country’) has sometimes been too 
dangerous to risk. At the height of ‘the 
Troubles’, for example, the Army base at 
Bessbrook had the busiest helipad in western 
Europe, and many of the movements (perhaps 
the majority) were by AAC Lynx helicopters. 
Lynxes have inserted and recovered RUC and 
Army foot patrols in country areas, have resup- 
plied police and army outposts, have taken 
quick-reaction troops to incidents, and have been 
used to set up vehicle check-points. In Northern 
Ireland the Lynx has also been used for recon- 
naissance and surveillance operations, carrying 
GEC Avionics Heli-tele and Spectrolab Nitesun 
searchlights. 

The Lynx was an exceptional anti-tank missile 
platform, its roof-mounted sight allowing it to 
engage targets from behind a screen of trees or 
buildings, without having to expose itself by 


The Lynx is an ideal vehicle for the rapid 
insertion of regular or Special Forces troops. The 
skids make excellent ‘running boards’ and ideal 
jump-off points for abseiling, as being 
demonstrated here. This AH.Mk 7 is from 3 
CBAS, Royal Marines, seen on exercise in Brunei. 
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Below: The Lynx’s baptism of fire came in the 
Falklands, serving with the small ship’s flights of 
815 NAS. Lynxes performed many roles, including 
troop insertion, ASW and anti-ship attack. The 
most important, however, were ESM barrier 
patrols and NGS (naval gunfire support) for the 
regular bombardment of Argentine positions. 


popping up to acquire the target. Most other 
attack helicopters had nose-mounted sighting 
systems, and could not remain behind obstacles 
when engaging enemy tanks. The Lynx, howev- 
er, was unfashionable in configuration, with its 
side-by-side cockpit and capacious cabin, and in 
being a multi-role aircraft. Fashion dictated that 
most anti-tank helicopters were tandem-seat 
lightweights, with no cabin. The Lynx cabin was 
extremely useful in the anti-tank role, allowing 
the aircraft to carry TOW missile reloads or a 





Milan anti-tank missile team, who could be 
dropped off in a separate fire position. Nor was 
Westland the only manufacturer to produce an 
anti-tank helicopter which was also capable of 
carrying passengers. The primary Soviet anti-tank 
helicopter, the Mil Mi-24 ‘Hind’, also has a 
cabin, frequently used to accomodate missile 
reloads. 

Today the Army Lynx is handicapped by the 
limitations of its primary anti-tank weapon. The 
wire-guided, optically tracked TOW is a line-of- 
sight weapon which has to be supported by the 
launch aircraft all the way to the target. 
Moreover, one helicopter can only guide one 
missile at a time, unlike more modern anti-tank 
helicopters which use autonomous ‘fire-and- 
forget’ weapons like the AGM-114 Hellfire. 
Ironically, the Lynx (actually XZ179) test-fired 
Hellfire as early as September 1983, yet the 
weapon was never procured by the Army Air 
Corps. Hellfire was offered as an option on the 
Lynx 3 and on the export Battlefield Lynx, but 
without the missile the Army Air Corps Lynx 
began to look increasingly anachronistic. 

The WAH-64D Apache has now been select- 
ed by the Army Air Corps as its next generation 
attack and anti-tank helicopter, and the Lynx’s 
days as a front-line anti-tank helicopter are 
numbered, though it is expected to soldier on in 
the utility role for many years. In the meantime, 
the Army Lynx is steadily being eclipsed by the 
ascendant Navy Lynx. 


Lynx at sea 

The elevation of the naval Lynx to its current 
pre-eminence began at an early stage of the 
programme. The perceived need to replace the 
Royal Navy’s Wasp (with its limited endurance 
and tiny payload) was felt to be more urgent than 
the need to replace the Army’s Scout, which 
actually offered some capabilities not shared by 
the new Lynx. This led to the initial RN variant 
(the HAS.Mk 2) flying and entering service 
before the Army’s AH.Mk 1. 

The basic Lynx required few modifications to 
enhance its naval suitability, the most obvious 
being the provision of a wheeled undercarriage 
and a deck-lock harpoon. By being able to lock 
the harpoon to a ship’s deck (after which it can 
still be rotated to face into wind), the Lynx can 
operate in very hostile conditions. The Lynx’s 
undercarriage and deck lock are augmented by a 





In the limited war between the Coalition and the 
Iraqi navy during the 1991 Gulf War the Lynx was 
the undoubted star, sinking a large number of 
patrol boats with Sea Skuas, as well as 
performing a host of other missions. This 
HAS.Mk 3 is from HMS Gloucester. 


Right: By virtue of the brevity of the ground war 
itself, the Army Lynxes played only a short part in 
the 1991 war, supporting the British Army’s 
lightning push to encircle Kuwait. TOW missiles 
claimed a considerable amount of enemy armour. 


rotor system that can generate up to 3,000-Ib 
(13.35 kN) of negative thrust (or downforce), 
helping ‘stick’ the aircraft to the deck if no 
harpoon grid is available. As a result of these 
features, the Navy Lynx can operate in up to Sea 
State 6, or with headwinds of up to 50 kt (57 
mph; 93 km/h), side-winds of up to 40 kt (46 
mph; 74 km/h), or with the ship pitching by up 
to 10° or rolling by up to 30°. In fact, even these 
limits have been exceeded by Royal Navy 
Lynxes under combat conditions. 


Falklands operations 

Although still very new to the Fleet, the Lynx 
deployed in considerable numbers for Operation 
Corporate, the British operation to recover the 
Falklands. Some 24 Lynxes from No. 815 
Squadron ‘went South’, where they operated in 
the ASW, ASV, Vertrep, ESM, Exocet decoy 
and Special Ops Insertion roles. Most of the 
aircraft were hastily fitted with the Sea Skua 
missile — even though this had not then complet- 
ed its acceptance trials. The Lynx HAS.Mk 2s 
used during the Falklands war were not uniform- 
ly equipped — not all had Sea Skua, while ECM, 
TICM-based thermal imagers and MAD were 
similarly carried by only a handful of aircraft. 
Most aircraft received an improvised mounting 
for a door-mounted GPMG, and this proved less 
bulky and more popular than the ‘official’ 7.62- 
mm kit, 14 of which were eventually sent to the 
Task Force. 

Three Task Force Lynxes were lost when the 
ships carrying them (Ardent, Atlantic Conveyor and 
Coventry) were sunk, while one lost its entire 
nose when an unexploded bomb bounced off the 
sea, through the side of HMS Broadsword and up 
through the helicopter deck, but none was shot 
down or lost in flying accidents. Two Lynx air- 


crew were killed in action, however, both while 
manning machine-guns on the rear rail of HMS 
Ardent as it came under air attack. HMS Cardiff’s 
Lynx had a lucky escape, outmanoeuvring a pair 
of FAA Daggers which made several gun attacks 
against it, while Alacrity’s Lynx received six bullet 
holes during an attack on shipping. But the Lynx 
did far more than ‘survive’ during the Falklands 
War, and performed with notable success. 

On 25 April 1982, two Lynxes from HMS 
Brilliant attacked the Argentine submarine Santa 
Fe as it tried to leave Grytviken harbour. One 
launched a Mk 46 torpedo, expecting the vessel 
to submerge. When it didn’t, the torpedo natu- 
rally missed (being designed for use against 
submerged targets), but the submarine could not 
submerge with the torpedo circling beneath it 
and returned to its moorings. The Lynxes also 
attacked the submarine using their 7.62-mm 
machine-guns, while Wasps attacked with AS.12 
missiles, eventually putting it out of action. 

On the night of 3 May 1982 HMS Coventry’s 
Lynx was vectored onto a patrol boat and ripple- 
fired two Sea Skuas from eight miles (13 km), 
scoring two direct hits and causing a major 
explosion. While Glasgow’s Lynx searched for 
survivors it picked up what it thought was a 
second vessel and, after being fired upon, 
attacked with two (ice-covered) Sea Skuas. In 
fact, the two Lynxes had attacked the same patrol 
boat, the Alferez Sorbal. Eight of the crew were 








killed, and the severely damaged patrol boat 
struggled back to port, though it paid no further 
part in the conflict. 

HMS Antelope’s Lynx scored two direct hits 
on the supply ship Rio Caracana on 23 May 1982, 
while Penelope's Lynx scored a further Sea Skua 
direct hit on the patrol boat Rio Iguazu on 13 
June. Rio Caracana had previously been attacked 
and damaged by Sea Harriers which bombed and 
strafed it, but the Lynx attack left it on fire and 
settling in the water. It sank soon afterwards. Rio 
Iguazu had also been damaged previously, and 
was lying on the north side of Button Bay when 
attacked. Army Air Corps Lynxes were not 





In 1989 Westland flew a series of manoeuvrability 
trials using the new BERP rotor blades, fitted to 
XZ170. This aircraft was a stalwart of the testing 
and development effort, having been built as the 
first production AH.Mk 1 and later serving as the 
AH.Mk 9 prototype. 
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Designed initially for the ASW mission, using 
dipping sonar (illustrated), sonobuoys or MAD, 
the naval Lynx has evolved into a far more 
capable all-rounder. It is often used for over-the- 
horizon targeting, extending the effective range 
of its parent vessel’s missiles. 


involved in Operation Corporate, but did deploy 
to the Falklands after the war. 

The Lynx added to its combat record in the 
Gulf in 1991. During Operation Desert Storm, 
the Royal Navy’s Lynxes and their ‘primitive’ 
Sea Skua missiles scored 17 hits on Iraqi ships, 
and sank 12 of them. In fact, the Sea Skua 
remains a very effective and much feared 
weapon, although it does have a shorter range 
than more modern ASMs such as Penguin or 
Marte. The Lynx’s finest hour came on 30 
January 1991, when it participated in a 12-hour 
battle against six Iraqi Fast Attack Craft (‘Styx’- 
armed ‘Osas’ and Exocet-armed TN45s) off 
Bubiyan Island., The Lynxes involved came from 
HMS Gloucester, HMS Brazen and HMS Cardiff, 
and were drawn from Nos 815 and 829 


Squadrons. Only a handful of aircraft had been 
deployed, and targets were few and far between, 
so this was a colossal achievement, yet it passed 
without much comment in the press. 

Operation Desert Storm also saw the first 
combat deployment for the Army’s Lynxes. No. 
4 Regiment from Detmold in Germany 
deployed to the Gulf to support No. 1 (British) 
Armoured Division, with a mix of Lynxes and 
Gazelles drawn from Nos 654, 659 and 661 
Squadrons. The helicopters were transported to 
Al Jubail aboard chartered Short Belfasts and 
USAF C-5 Galaxies, then deployed forward into 
the desert on 22 January 1991, following the start 
of the war on 17 January. No. 654 Squadron 
moved up to No. 1 (British) Armoured 
Division’s Staging Area on G-Day (the day the 
Ground War began), 24 February 1991. The 
other two squadrons followed the next day. The 
units flew armed reconnaissance patrols with 
‘heavy pairs’ (two Gazelles and two Lynxes) or 
with three of each type, and also flew full 
Helarms. They destroyed many enemy tanks and 
armoured vehicles before the brief ground war 
drew to its close. 


New generation 

Even before Saddam Hussein invaded Kuwait 
a new generation of Lynxes was being designed 
and built. The unsuccessful Lynx 3 showed the 
way ahead for both Army and Navy Lynx 
variants, though its use of a new, extensively 
modified airframe was an expensive mistake, 
since it reduced commonality with existing 
Lynxes, made upgrade/conversion of existing 
airframes impractical, and offered few real advan- 
tages, while imposing an unnecessary training, 


manufacturing and clearance/release burden. The 
baseline Lynx still had an extremely competitive 
performance, while relatively minor engine and 
rotor system modifications could improve 
handling and increase all up weight without 
requiring major airframe modifications. The best 








The MATRA/BAeD Sea Skua is the primary anti- 
ship armament of the navy Lynx, seen here being 
launched by a Mk 8. The weapon proved its 
worth during the 1991 Gulf War. 


answer was to produce new variants by adding 
new avionics and mission systems to the basic 
airframe, increasing engine power and adding 
BERP main rotor blades mainly to compensate 
for weight growth. . 

Three main improvements in mission equip- 
ment underlined the new family of Super Lynxes 
delivered during the 1990s. The first of these was 
a 360° scan radar, fitted in a chin radome below 
the nose, instead of in the nosecone itself. A 360° 
radar opened up the possibility of firing a Sea 
Skua missile at a target, and then turning away 
from it and running out in the opposite direc- 
tion. It also provided the Super Lynx with its 
most obvious and distinctive recognition feature, 
in the shape of the chin radome. Ironically, 
Royal Navy Lynx HMA.Mk 8s have the new 
undernose radome, but economic cuts mean that 
they do not have the new radar to go in it! 

The Gulf War clearly demonstrated the useful- 
ness of emission-free, passive target detection 
systems, although the Sandpiper FLIR actually 
fitted to RN Lynxes participating in Granby was 
regarded by many as being immature. However, 
the inadequacies of a specific FLIR, rushed into 
service with little preparation, could not under- 
mine the case for Passive Identification Systems 
which worked properly. With the radar antenna 
relocated from the nose to below the nose, 
Westland was able to design a neat articulated 
turret which could be mounted in a cutaway in 
the top of the original nose. FLIR systems have 
thus formed an important element in some Lynx 
upgrade programmes, and are an important 
option on new members of the Super Lynx fami- 
ly, though only the RN HMA.Mk 8 and the 
German Mk 88A are so equipped, of the new- 
build Super Lynx versions flown so far. 

With systems like these, and with the latest 
Gem (or even T800 or CTS800) engines and 
BERP rotors, the Super Lynx is frequently 
claimed to be the best small ship’s helicopter in 
the world. Others view this as being faint praise. 
“There are only two types of naval helicopter 
pilot,” explained one Marineflieger Lynx pilot, 
“Those who fly the Lynx and those who wish 
they flew the Lynx! I’m personally glad that the 
NH90 has been so delayed, since it will give 
many of us the opportunity to fly an even better 
Lynx — the Eighty-Eight Alpha!” Certainly the 
Lynx packs a very great deal of capability and 
performance into its compact airframe. And to 


The development of the Super Lynx for the Royal 
Navy gave many existing operators a chance to 
boost their Lynx fleets, and to convert older 
aircraft to the much more capable configuration. 
This is a new-build Mk 21A for the Brazilian 
navy. 


The Lynx 3 was a private-venture programme to 
throughly upgrade the battlefield Lynx. A 
fuselage stretch and new wheeled undercarriage 
were the most obvious features. Although the 
Lynx 3 found no customers, elements of the 
upgrade were incorporated into new variants. 


top it all, the Lynx remains a well-proportioned 
and good-looking helicopter, and a modern 
looking helicopter that looks good in artist’s 
impressions of new-generation warships. Trivial 
maybe, but still a useful bonus for Lynx salesmen. 


International competition 

The Lynx does not stand alone in the market- 
place for small-ship’s helicopters, of course, 
though it has relatively few direct competitors. 
The Sikorsky SH-60 Seahawk is bigger, slower 
and a more expensive platform than the Lynx, 
more directly comparable to aircraft like the Sea 
King or EH101, while aircraft like the 
Eurocopter Dauphin/Panther, the Eurocopter 
Ecureuil, the McDonnell Douglas MD500, the 
Sikorsky S-76 and the Bell 430 are too small to 
adequately fulfil the Lynx’s various roles, and 
their shipborne derivatives have not been deliv- 
ered in large numbers. Other supposed competi- 
tors (like the Eurocopter Cougar) are large and 
expensive, like the S-70, but are also less able to 
operate from a pitching and rolling ship’s deck. 

The Lynx’s ‘seaworthiness’ is a powerful factor 
in its favour, since it allows the aircraft to operate 
from (or cross-deck with) a very wide range of 
ships. Even without recourse to a deck lock the 
Lynx can operate from tiny decks in extreme 
conditions, thanks to its sensibly low centre of 
gravity, powerful brakes and negative-thrust 
main rotor. Furthermore, the rigid rotor allows 
safer rotors-running re-arming, refuelling, 
emplaning, deplaning, loading and unloading, 


Known to the British Army as the ‘Wheely Bin’, 
the Lynx AH.Mk 9 was procured for rapid 
battlefield mobility, and adopted many features 
of the Lynx 3 demonstrator. 
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without the risk of ‘blade sailing’. Its undercar- 
riage configuration is compact, yet gives an even 
and low-pressure footprint. The aircraft is also 
equipped for hover inflight refuelling. 

When the Lynx first entered service, what is 
now regarded as its greatest competitor was not 
then seen as presenting a credible threat to the 
Westland helicopter’s sales prospects. The Kaman 
SH-2 Seasprite was generally regarded as being 
somewhat past its prime, having first flown in 








1959. The aircraft (in SH-2F LAMPS II configu- 
ration) did re-enter low-rate production from 
1981, but had never been exported, and was 
already being replaced in US Navy service by the 
Sikorsky SH-60B LAMPS HUI. The SH-2F had 
only ever been regarded as an interim LAMPS 
platform, and although the ambitious and 
advanced SH-2G programme was funded, its aim 
was to provide helicopters for classes of ships 
which were incapable of operating the Navy’s 





























preferred SH-60B. But as these vessels were sold 
off under post-Cold War defence cuts, the future 
of the SH-2F and SH-2G was sealed. Its original 
customer seemed eager to be rid of the ageing 
Seasprite, which hardly seemed to be a great 
recommendation for potential foreign buyers. 

Apart from the SH-2, the historic Kaman 
company had no ongoing work, and the type’s 
retirement from the active-duty US Navy inven- 
tory brought with it a stockpile of relatively 
lightly used (and ‘dirt-cheap’) airframes sitting in 
storage in the Arizona desert, suitable for conver- 
sion to the latest SH-2G standards. If Kaman 
could buy back airframes, refurbish them, and sell 
them at ‘rock-bottom’ prices (certainly by com- 
parison with new-build Lynxes), the ageing 
Seasprite promised to keep the company’s work- 
force busy while other programmes picked up 
speed. This was exactly what happened. 
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The rotary-wing fleet of the Royal Navy is 
undergoing a dramatic upgrade, with the 
continuing modification of Lynxes to the latest 
HMA.Mk 8 standard (above), complete with 
updated systems and nose-mounted FLIR. The 
elderly Sea King is also being replaced by the 
Merlin HM.Mk 1 (left, with Lynx Mk 8) for large- 
ship and shore-based duties. 


It would be a mistake to regard the Seasprite 
as being just a ‘bargain basement’, wholly inferior 
alternative to the Lynx. Most impartial observers 
would admit that the Lynx generally enjoys a 
comfortable superiority over the older (though 
much modernised) SH-2G, but in addition to 
the significant price differential (and the possibili- 
ty of FMS support) the Seasprite does enjoy 
some advantages over the Lynx. There were 
some reports that the Seasprite’s ability to carry 
the Norwegian Penguin anti-ship missile may 
have been a deciding factor in the Australian 
competition (the Lynx could carry the weapon, 
though with a significant range penalty). Other 
observers point out that the Seasprite’s mission 
radius when carrying Penguin is only marginally 
better than that of Lynx with the weapon, and 
that price and commonality with the RAN’s 
existing S-70B-2s was a far more important con- 
sideration. There have been some suggestions 
that the Seasprite can operate without a deck 
lock (which it does not have) in conditions in 
which a Lynx would have to use its harpoon, but 
this is disputed by informed sources. The Lynx’s 
lower Centre of Gravity, constant ride-height 
oleos (which prevent dynamic rolling) and nega- 
tive rotor thrust actually give the Lynx better 
deck characteristics than the Seasprite even with- 








out a harpoon. And to be fair, it must be pointed 
out that with a deck lock, Lynx can go on oper- 
ating in conditions in which the Seasprite would 
have to be chained down and stowed! There 
have been numerous suggestions that the Lynx 
was the preferred choice of the Royal Australian 
Navy, but that the SH-2G was preferred by the 
Treasury. 


Australian choice 

Once Australia had selected the SH-2G as its 
chosen ‘small ships’ helicopter for the new 
“Anzac’-class Meko-2000-ANZ frigates, it was 
probably inevitable that the Royal New Zealand 
Navy would follow suit, although there was 
never any official linkage between the two 
requirements. Australia, New Zealand and 
Malaysia are also due to procure a common class 
of ‘Ocean Patrol Combatant’, and the RAN and 
RNZN ships in this class will doubtless embark 
Seasprites. Kaman therefore approached Malaysia 
in 1996 with proposals, though it is widely 
believed that capability and through-life cost 
matters more to Malaysia than initial up-front 
price, and many expect the Malaysians to replace 
their ageing Wasps with Super Lynxes. The 
operational success of the Super Lynx in South 
Korean service (together with the Koreans’ 
evident satisfaction with the type) may be a 
factor in the Lynx’s favour in Malaysia, and in 
other countries in the region. Even more signifi- 
cant is the Lynx’s low cost of ownership, with a 
much reduced maintenance burden (a team of 
seven maintenance personnel, rather than 20, for 
example) and a longer airframe life. The Seasprite 
also lacks provision for dipping sonar in its basic 
form, nor does it have a deck lock/harpoon 
system, or emergency flotation gear. To be fair, 
however, adding such systems is not difficult, and 
RAST and Harpoon systems are being developed 
for Australia and New Zealand respectively, 
while FPT, a subsidiary of GKN Westland 
Aerospace, is actually developing a flotation 
system for the Seasprite. 

The Seasprite’s low price-tag has certainly not 
been sufficient for the aircraft to win the order 
every time the two aircraft types have been 
‘head-to-head’ in competition. Despite its tradi- 
tional long-standing reliance on US-supplied 
aircraft and defence equipment, Portugal’s Navy 
decisively rejected the Seasprite (the 
Government’s choice, due not least to a promise 
of $69m of FMS funding), and instead selected 
the Super Lynx. In South Korea, the Lynx was 
selected over the Seasprite, Panther and S-70B in 
two separate competitions. In Egypt, where 
funding constraints gave US aircraft an unbridge- 
able advantage and prevented a competition from 
being run, the Lynx reportedly remained in 
unofficial contention for far longer than anyone 
had expected, though in the end, the Seasprite 
was an FMS buy, pure and simple. 

Although it is now 28 years since the proto- 
type Lynx first took to the air, the aircraft 
remains the acknowledged leader in its class, and 
new variants are regarded as being the most 
modern and best equipped aircraft available. As 
these words were written, 45 new Lynx airframes 
were being built at Westland’s Yeovil plant, 
some for extensive and ambitious upgrades 
which see existing Lynxes being ‘re-airframed’. 
The Lynx family now consists of a bewildering 
array of variants and sub-variants, and these are 
detailed here. Jon Lake 
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Unbuilt design projects 





The Westland Lynx was the first product of 
the Yeovil-based New Project Group, 
formed when Westland acquired the 
helicopter interests of Bristol Aircraft, Fairey 


Aviation and Saunders Roe. The group 
projected a series of four designs to meet 
the future helicopter needs of the British 


Armed Forces. These comprised the 32,500 


to 35,750-lb (14740 to 16216-kg) heavylift, 
twin-rotor WG.1 (later replaced by the 
similar WG.11, and eventually by the Boeing 
Vertol Chinook), the tactical transport 
(Scout/Whirlwind replacement) WG.3, the 
17,400-lb (7893-kg) WG.4, designed as a 
Wessex transport/ASW replacement and 
the 2,400-lb (1088-kg) three-seat, single- 
engined, light utility WG.5, which was 





planned primarily as a Skeeter replacement. 
The ‘missing’ WG.2 was a twin-engined tilt- 
rotor. Of these, the WG.3 was eventually 
developed to become what we now know 
as the WG.13 Lynx, a naval derivative of 
which also quickly replaced the planned 
WG.4, while the WG.5 was developed into 
the WG.12. 





WG.3 


The single-rotor WG.3 was designed as a 
light tactical army helicopter, able to 
transport up to 10 fully-equipped soldiers 
(like the Whirlwind) and manned by a crew 
of two. The aircraft was expected to be 
capable of carrying underslung loads of up 
to 3,000 Ib (1360 kg), and yet at the same 
time was expected to be capable of 
sustained speeds in excess of 185 mph 
(298 km/h). The aircraft was expected to be 
rugged, robust, reliable and maintainable, 
with quick turn-round times and a high 
degree of air-portability. As drawn up, the 
aircraft featured a pair of 720-shp (537-ekW) 
Pratt & Whitney PT6A turboshaft 
powerplants, and had an all-up weight of 
between 8,000 Ib and 11,000 Ib (3630 kg 


and 4990 kg). The aircraft had a tailboom 
which tapered back from the back of the 
cabin to the tail rotor pylon (rather than a 
conventional ‘pod and boom’ configuration) 
and accomodated its passengers in three 
rows, the first and last facing forward, the 
second back-to-back with the first and 
facing aft. It was originally intended to be 
able to accomodate a single ‘Mk 8 Land 
Rover’. The WG.3 and its replacement, the 
broadly similar WG.3A, drew heavily on 
Bristol's Type 203, which had been drawn 
up as a replacement for that company’s 
Sycamore. The Westland Project Group 
included engineers from Saunders Roe, 
Fairey and Bristol. Bristol had, in some 
respects, more pure design experience at 
that time than Westland, whose previous 
helicopter projects had largely been 
improved versions of Sikorsky designs. 


By contrast, Bristol had produced the 
delightful Sycamore and the twin-rotor 
Belvedere, and Raoul Hafner had won 
something of a reputation as a designer of 
rotary winged aircraft. For economy, 
reliability and speed, the WG.3A was 
planned to incorporate a number of proven 
components, including the (modified) rear 
rotor of the Belvedere (as the main rotor) 
and an improved Whirlwind gearbox. The 
alternative WG.3B was similar to the 
WG.3A, but was designed with a Sycamore 
gearbox. It was rapidly overtaken by the 
larger WG.3C as the prime alternative to 
the lightweight WG.3A. The WG.3C could 
lift 15 fully-armed troops (or a 4,000-b/1815- 
kg underslung load), and was slightly longer 
than the WG.3A, while sharing the same 
cross section. This allowed it to be 
transported aboard a C-130 Hercules 


without major dismantling. The WG.3C 
housed its passengers in two outward- 
facing back-to-back rows, with another row 
of seats facing forward at the front of the 
cabin. The new variant began to approach 
the size and weight of the proposed WG.4. 
This was great for an aircraft planned purely 
as a battlefield transport helicopter to 
replace the Whirlwind, but was too large for 
what was also intended as a Scout 
replacement. 

The larger WG.3C was presented to all 
three services, but work continued apace on 
a smaller airctaft (8,000-lb/3630 kg) based 
on the original WG.3A. This aircraft was re- 
designated WG.13, and formed the basis of 
a family of light tactical helicopters. 








WG.4 


The 17,000-lb (7711-kg) 24-seat WG.4 was 


designed as a Wessex transport/ASW 
replacement for the RAF and Royal Navy, 
respectively. After abandoning the big 
WG.4, and the slightly smaller WG.7, the 


Royal Navy's need for a Wessex 
replacement was eventually fulfilled by the 
Sea King, while the RAF selected the Anglo- 
French Puma. The RN turned to the WG.3 


and WG.13 as a potential replacement for 
the Wasp. 





WG.13 initial versions 


When Westland turned away from the ‘big’ 
WG.3C, the latest incarnation of the 
lightweight WG.3A was re-named as the 
WG.13. This aircraft had a new conformal 
gearbox, but other details varied from sub- 
type to sub-type. 

On 17 May 1965, the British and French 
Governments signed a Memorandum of 
Understanding in which they agreed to 
collaborate in the development and 
production of a family of military helicopters. 
Britain took this as inferring a British 
commitment to purchase the Sud Aviation 
SA.330 Puma medium transport helicopter 
and the lightweight SA.340 Gazelle, 
effectively killing off the WG.1 and 
WG.5/WG.12. In return, it was expected 
that the French would procure Westland's 
WG.13 for utility, reconnaissance, anti-tank 
and ASW duties. 

While the basic WG.13 became the basis 
of one-third of the Anglo-French agreement, 
Westland continued design work ona 
number of configurations to meet particular 
requirements of specific customers. These 
started with the WG.13D (to avoid echoing 
the suffixes used by the WG.3A, B and C). 
The Westland WG.13F had a true pod-and- 
boom configuration, and paired a two-blade 
main rotor with a twin-bladed tail rotor. The 
WG.13E was similar in appearance but 
with a wheeled undercarriage for naval use. 
It also introduced the new 770-shp (574-kW) 
Continental T72 engine. The WG.13J had a 
shark-like nose and a cruciform tail unit 
which incorporated a ventral fin, while the 
WG.13K had stub wings and a hinged tail 
rotor which could swing round to produce 
some forward thrust as a ‘pusher’ in high 
speed flight. The WG.13M had a flat, 
sloping, ‘Roman’ nose. 

In October 1964, the British Army issued 
General Staff Operational Requirement 
3335, detailing the specification for a multi- 
role battlefield helicopter able to carry 3,000 


Ib (1360 kg) underslung, seven fully-armed 
troops and a crew of two. The helicopter 
was to have offensive and defensive 
armament, and performance parameters 
included a maximum speed of 170 mph 
(274 km/h), a radius of up to 170 miles (274 
km) and an unrefuelled ferry range of 900 
miles (1450 km). The intended PT6A 
engines were not powerful enough for 
many of the projected WG.13 sub-variants, 
and for the new types developed to meet 
GSOR 3335 Westland selected the 
Continental T72 free turbine. The new 
GSOR 3335 variants included the utility 
WG.130Q, which had a tapered thick-rooted 
tailboom and an undernose gun turret, as 
well as four-bladed main and tail rotors. The 
dedicated armed escort WG.13R looked 
superficially more like an AH-1, albeit with a 
thick, tapering tailboom and with upward- 
folding skids. The aircraft had internal 
weapons bays for six ATGMs, in three side- 
by-side pairs. The bay doors swung 
upwards and outwards to act as launchers. 
The WG.13S combined both roles in a 
single airframe. In June 1966, GSOR 3335 
was replaced by a Joint Service 
Requirement, which detailed the needs of 
the RAF and RN, for a trainer and for a small 
ship ASW platform, respectively. At about 
the same time, Westland began seriously 
looking at Bristol Siddeley’s emerging 
BS.360 turboshaft (which became the 
RS.360 after the October 1966 Rolls-Royce 
buy-out of Bristol Siddeley engines). This 
promised a 900-shp (671-kVV) thrust rating, 
whereas the T72 had proved incapable of 
developing even the 825 shp (615 kW) 
which had been hoped for. These new 
Rolls-Royce engines were considered 
alongside a new gearbox with Westland’s 
CIRCARC (circular arc) or conformal gears, 
which offered size and weight advantages, 
and which gave helicopters using the new 
gearbox a distinctively lower profile. A final 


clutch of design studies was drawn up, 
starting with the WG.13T for armed 
reconnaissance, the WG.13U Army utility 
version (which had a particularly shark-like 
profile) and the WG.13V for the Royal 
Navy. The WG.13W was a proposed civil 
version, while the WG.13X was a small 
armed transport similar to the WG.13Q. 
The disparity of ‘role-specific’ design 
studies eventually gave way to a single 
configuration recognisable as the Lynx we 


Right: This artist’s 
impression shows a 
WG.13 naval variant. 
Apart from the short 
nose, the helicopter 
is recognisably a 
Lynx. 


Below: This mock-up 
of the WG.13 utility 
transport has a 
shortened, Scout- 
like nose and two 
cabin windows. 


know today. This configuration was suitable 
for the Royal Navy (and Aéronavale) with a 
wheeled undercarriage, or for the Army and 
RAF when fitted with skids. It formed the 
basis of the prototype batch described 
below, and of all subsequent production 
Lynxes. Detailed design work was carried 
out at Hayes (the former Fairey Design 
Office). Only the French requirement for an 
armed reconnaissance version kept a 
second configuration alive. 






















WG.13 French army version 


Drawn up to meet a French Army 
requirement for an Armed Reconnaissance/ 
Attack version of the WG.13, the French 
Army variant was a day-only gunship, armed 
with a chin-mounted 20-mm cannon and 
podded rockets, similar to the proposed 
WG.13T for the British Army. This had been 
killed off by the Treasury. In the anti-tank 
role, the aircraft was planned to use the 
HOT missile system. The aircraft had a crew 
of three, and the French Army demanded 
that the rotor diameter should not exceed 


42 ft 8 in (13 m). The design reached the 
mock-up stage, but was cancelled in 
October 1969, and this led to the 
cancellation of the three planned 
prototypes. The French Army eventually 
received a number of armed versions of the 
Gazelle instead. 


The French army variant bore little 
resemblance to the eventual Lynx, 
but shared the same dynamic 
systems. 





Prototypes 
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WG.13 prototype batch 


By the time a new Anglo-French MoU was 
signed in February 1967, the WG.13 was 
envisaged in five production variants, with a 
British Army utility version for service from 
1972, an ASWiliaison version for the 
Aéronavale with an ISD (In-Service Date) of 
1973, the Armed Reconnaissance version 
for the French Army, to enter service at the 
same time, a training helicopter for the RAF, 
planned to enter service in 1974, and finally 
the Royal Navy's ASW version, expected to 
enter service in 1976. All of these versions 
used a common dynamics system, and all, 
apart from the ‘slimline’ ultra-streamlined 
French Army armed recce version, used 
what was essentially a common basic 
airframe. Westland and Aérospatiale were 
expected to share production on a 70:30 
basis, such was the anticipated size of 
French orders for the type. 

Westland’s previous helicopters had 
been licence-built versions of various 
Sikorsky designs, while various WG.3 
configurations had borrowed heavily from 
previous British helicopter programmes, 
whether by using Belvedere or Sycamore 
rotors, Whirlwind gearboxes, or other major 
components. By contrast, the WG.13, as 
ordered into production, was an all-new 
aircraft, and one with many revolutionary 
features. Nor was it simply a modified 
version of an existing design. Westland 
therefore anticipated a heavier development 
effort than it had ever had to contend with 
before, and the decision was taken to build 
a large number of testbeds, rigs and flying 
prototypes. Accordingly, the company 
received an order to proceed with 16 
prototypes and 12 ground rigs in July 1967. 
The ground rigs included a fuel systems rig, 
an electrical rig, a hydraulic control rig and a 
main gearbox test rig which looked nothing 
like real helicopters, and impedence and 
rotor rigs which did. 

Arguably the most revolutionary feature 
of the WG.13 promised to be its semi-rigid 
main rotor, and a scaled-down version of 
this was flown on two borrowed Scout 
helicopters, serialled XP189 and XP191. The 
first of these made its maiden flight on 31 
August 1970, and the pair soon proved its 
worth (in a 30-hour test programme) by 
highlighting the problem of ‘air resonance’. 
The solution to this was to add hydraulic lag 
plane dampers in parallel to the outboard 
rotor head component — these becoming 
colloquially known as ‘Dog Bones’ thanks to 
their characteristic shape. 

Next came a full-size Lynx main rotor test 
rig, controlled from a remote cabin fitted 
with replica Lynx flying and engine controls 
and instruments. This ‘flew’ for the first 
time on 24 September 1970. 

The first chance the public got to see the 
new WG.13 had been at the 1969 Paris Air 
Salon, where a ‘Westland Sud WG.13’ 
mock-up was exhibited. The mock-up 
differed little from the eventual Lynx AH.Mk 
1 production standard, although it had a 
rather shorter and deeper nose, and had a 
slightly different window arrangement, with 
three side-by-side ‘portrait format’ windows 
in the sliding cabin door. The name Lynx 
was formally adopted in 1970, following a 
policy which saw all Anglo-French 
collaborative military aircraft named after 
wild animals, other examples of which 
included the Puma, Gazelle and Jaguar. The 
abandonment of the French armed escort 
variant brought about a reduction to 13 
Development Batch aircraft, all built by 
Westland to meet Specification H.273. Alll 
received British military serial numbers and 
comprised XW835, 836, 837, 838 and 839 
(to Contract K2/A7/CB.67(c)), XX153 (to 
Contract K2/A7/CB.85(a)), XX469 and XX510 
(to Contract K2/A13/CB.25(a)), XX904 (to 
Contract K/A25A/04), XX907 (to Contract 
K2/A14/CB.25\(a)) and XX910, 911 and 
XZ166 (to Contract K2/A7/CB.25(a)). 

The Lynx prototype (serialled XVW835), 
painted yellow overall, finally made its 
maiden flight in the hands of Ron Gellatly on 
21 March 1971, about eight months behind 
schedule. Roy Moxam served as co-pilot, 
and Dave Gibbings as Flight Test Engineer. 
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The Rolls-Royce BS.360 engine programme 
had run seriously behind, and when the 
engine first ran, in October 1969, it 
delivered about 700 shp (522 kW), some 
200 shp (149 kW) less than predicted and 
planned! This was a serious problem for the 
prototypes, since the Hayes drawing office 
design had been rather complex structurally, 
making it both overweight and deficient in 
strength and stiffness. The initial aircraft 
also had rotors with a heavy steel ‘flower 
pot’ vertical member, to which titanium 
arms were bolted. Forged titanium 
monobloc rotor heads followed, but not 
immediately. Eventually, the BS.360 was 
named Gem, and reached its target power 
rating. The first 900-shp (671-kW) version of 
the engine was designated Gem 2. The first 
aircraft was subsequently registered 
G-BEAD (in July 1976) and was re-engined 
with a pair of Pratt & Whitney PT6B-34 
engines. XW835/G-BEAD was eventually 
retired to become a ground instructional 
airframe at the Army Air Corps Centre, 
Middle Wallop. 

The grey-painted second prototype, 
XW836, was initially used for ground 
resonance trials, leaving the scarlet third 
aircraft (XW837) to become the next Lynx to 
fly, which it did on 28 September 1971, 
powered by the (literally) underrated 
BS.360. The second prototype finally took to 
the air on 24 March 1972, and was 
subsequently used (for the 1972 
Farnborough SBAC show) as the mock-up 
for Westland’s proposed civil Lynx 606 or 
Model 606. Derived from the WG.13W, the 
Model 606 was envisaged as using Gem 2 








Wearing its civil registration (G-BEAD), the Lynx 
prototype is seen during trials of the PT6B engine. 





The red third prototype was the second to fly, and was 
chiefly involved in flight control system development. 


WG.13 Lynx prototype 














Original short 


Early-style rotor head 








XW835 was the first WG.13, part of a five-aircraft prototype batch. These 
were followed by another eight aircraft which were Development Batch, or 
pre-production machines. 


or PT6B engines, and any production 
version would also have featured a modest 
stretch in fuselage length. The mock-up did 
incorporate this stretch and, as a result, 
never flew again. With a 9,500-Ib (4310-kg) 
MTOW, the 606 could have seated 13 
passengers, but orders failed to materialise. 

The fourth Lynx prototype, XW838, flew 
on 8 March 1972, in an all-blue colour 
scheme, while the first Army Utility 
development aircraft (XX153, the first Lynx 
to be referred to as an AH.Mk 1) made its 
appearance on 12 April 1972. XX153 was 
the first aircraft to take advantage of the 
major redesign by the Yeovil design office, 
which reduced weight and increased 
strength and stiffness. Massive A-frames 
carrying the gearbox were replaced by 
integral feet on the gearbox casing itself, for 
example, while the parts count was also 
reduced. The aircraft was also the first to fly 
with the new, longer, flatter, more shark-like 
nose profile subsequently adopted as 
standard on the production Army/Battlefield 
Lynxes. 

Perhaps appropriately enough, this 
streamlined and businesslike machine 
(rolled out in full Army Air Corps brown and 
green disruptive camouflage) was used on 
20 June 1972 by Westland test pilot Roy 
Moxam and Flight Test Engineer Mike Ball 
to set a new world 15-25 km speed record 
for the E.1E class of 199.92 mph (321.74 






















Original skid construction 


Rolls-Royce BS.360 
—— turboshafts 


km/h). Two days later, Moxam clocked up 
197.914 mph (318.504 km/h) over a 100-km 
closed circuit — another world record. These 
records were soon to be eclipsed by the Mil 
A-10, though another Lynx would later seize 
back the honours, as described in the entry 
on G-LYNX, Westland’s long-serving 
demonstrator. 

By this time, Westland had also flown 
the first Navy Lynx development aircraft 
(XX469), later fitted with a more bulbous 
nose, representative of the radome which 
would eventually house the aircraft's 
Seaspray radar. The Navy Lynx also had a 
conventional (non-retractable) tricycle 
undercarriage, with twin nosewheels and 
‘toed-out' single mainwheels. The latter are 
splayed out from the centreline by 27° and 
are fitted with SPRAG brakes, allowing the 
aircraft to be rotated easily around its 
securing deck lock harpoon. The main 
undercarriage units may be manually rotated 
to a ‘fore-and-aft' position for improved 
ground handling characteristics. This aircraft 
was later lost on 21 November 1972, when 
tail rotor control was lost. 

The similar XX510 first flew on 5 March 
1973, and took over XX469’'s test 
responsibilities. It was the first Navy Lynx to 
be completed to the definitive RN standard. 
The ninth prototype was also a Navy Lynx, 
though XX904 (later F-ZKCU) actually served 
as the first development batch Aéronavale 


The second Lynx, XW836, flew only briefly before being 
mocked-up as the stretched civil Model 606. 





XX153 was the first role-specific aircraft, an army utility 
machine seen here demonstrating the Lynx’s agility. 









~ Single aerial under tailboom 


Cabin door with three windows 
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Below: The blue-painted fourth 
prototype leads the first army 
and first navy aircraft. XX153 was 
built with the longer nose of 
production aircraft, but XX469 


WG.13 Lynx RN Development Aircraft, XX469 

























Rolls-Royce BS.360 turboshafts a, 
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later fitted with i style short nose. It was 
exte ———————_—=———— , subsequently modified to be the 
Seaspray nose ral first with the characteristic 
bulged and drooping nose 
K XS needed to house the Seaspray 
search radar. 
—~_ Small 
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aircraft. It flew at Yeovil on 6 July 1973, and avionics testing in September 1973, the 


was delivered to Marignane on 25 July. It aircraft finally passed to the Aéronavale on 
was later handed over to the Aéronavale on 14 February 1978. 
1 December 1978. In any case, ‘904 was The second HAS.Mk 2 development 
beaten into the air by the second AH.Mk 1 aircraft, XX910, flew on 23 April 1974, 
development aircraft, XX907, which first passing to the A&AEE and later (in 1978) to 
flew on 20 May 1973. This aircraft was the RAE. It featured the original door with 
destined to spend most of its life with Rolls- three vertical windows. The final Lynx 
Royce at Filton and later Leavesden, prototype was XZ166, a third AH.Mk 1 
passing to the RAE for cabin-noise trials in development aircraft, used for a variety of 
March 1980. tests and trials until February 1980, when it 
The next Lynx to fly was the second passed to the Empire Test Pilot's School. It 
French development aircraft, XX911 was grounded as a Gl airframe in December 
(F-ZKCV) on 18 September 1973. Delivered 1980. This aircraft flew with the original 
to Marignane for armament and French three-window cabin door. 


Left: XX510, the second naval Lynx, Below: Two of the DA batch were 
is seen during deck trials on HMS Aéronavale aircraft, of which XX904 
Sheffield. (later F-ZKCU) was the first. 








‘B l fi ld L > ] e armed aircraft) was subsequently brought 
Army ‘Battlefie ynx’ variants Upto ANA 7 Sacco eum 
1999, in store or undergoing conversion, 


with others as ground instructional 








men and material, but also for casevac and flight on 12 February 1977. Some 13 further airframes. Some of the AH.Mk 1s converted 

Lynx AH.Mk 1 command post use. AH.Mk 1s (XZ605-617) were built to to AH.Mk 7 standards were first brought to 
The production AH.Mk 1 differed little Contract K/A25(a)/04, 37 (XZ640-655 and the interim Lynx AH.Mk 1GT configuration 

When first conceived as the WG.13, the from the later pre-production utility aircraft, XZ661-681) to Contract K/A25(a)/29 and 13 by RNAY Fleetlands, with uprated engines 
Lynx was planned more as a replacement with the most obvious change being to the (ZD272-284) to Contract A25(a)/213. This and new tail rotor, but without the AH.Mk 
for the Sycamore and Wessex than for the main cabin doors, which replaced the brought total AH.Mk 1 production to 113. 7's improved electronics. There are not 
Scout, which only entered service in 1963. original triple ‘portrait-format’ windows with The type entered front-line service with the believed to still be any AH.Mk 1GTs in 
Even when replacement of the Scout a single large square window. British Army of the Rhine at Detmold in service, or awaiting full AH.Mk 7 
became an issue, the Lynx was initially still The original requirement authorised the August 1978. Some 60 of the AH.Mk 1s conversion. Powered by Gem 2 engines 
seen as a battlefield utility helicopter, and production of 162 Army Lynxes, but this were later armed with TOW missiles, and with a two-pinion gearbox, the AH.Mk 1 has 
not as an anti-tank machine. It was not until total was reduced to 100 in 1974. are officially referred to as AH.Mk 1 TOWs, a maximum all up weight of 9,600 Ib (4355 
the aircraft demonstrated its performance Subsequently, 13 more Lynx AH.Mk 1s though the new designation is seldom used. _ kg) (increased from 8,600 |b/3900 kg when 
and handling characteristics in early trials were procured. The TOW Lynx is described separately. TOW was fitted). During their service, some 
that the Army began to see it as a potential An initial production batch of 50 aircraft A total of 107 AH.Mk 1s (including TOW- Lynx AH.Mk 1s received upgrades. During 
weapons system. Thus the original AH.Mk (XZ170-199 and XZ203-222) were built 
1 entered service as an unarmed utility under Contract K/A25(a)/04 from 1976, and 
helicopter, primarily intended to transport the first of these, XZ170, made its maiden 





The first production Lynx AH.Mk 1 is seen in a non-standard all-over green The AH.Mk 1 was used to test a variety of anti-armour weapons, including 
scheme. The view emphasises the streamlined shape of the Lynx when not HOT and Hellfire (illustrated). Podded and unpodded rocket systems were 
encumbered by additional equipment or weapons. also trialled, but in the event it was the TOW which was adopted. 
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the Gulf War some were fitted with Sky 
Guardian 200-13 RWRs (later upgraded to - 
15 standards) and, later still, the Lynx fleet 
was fitted with the Marconi ARI 123491 
Rewarder (AWARE-3) RWR. This was 
trialled from 1993, and is believed to have Elongated 
entered service from 1996. ‘shark’ nose 
Lynx AH.Mk 1s have served with Nos 1, \ 
2,3, 4, 5, 7 and 9 Regiments, Army Air \ 
Corps, including Nos 651, 652, 653, 654, 
655, 656, 657, 659, 661, 662, 663, 664, 
667, 669, 671, 672 and 673 Squadrons. 
The Lynx AH.Mk 1 (and AH.Mk 1 TOW) 
also served with the Royal Marines No. 3 


Lynx AH.Mk 1 

















Monobloc rotor head 























CBAS, which used the basic standard Army 








Air Corps variant when its own dedicated 
Mk 6 was cancelled. No. 3 CBAS also 
reportedly evaluated the HAS.Mk 2 version 
of the Lynx. 


Revised skid _ 
construction 


large window 


"~~ Cabin door with single 


\. Two large blade antennas 
under tailboom 
















Lynx AH.Mk 1 (TOW) 


wire-guided SS.11 missiles, but in 1976, 
even before the Lynx entered service (and 
indeed even before the production Lynx 
AH.Mk 1 even flew), the US TOW missile 


The spectacular performance and agility of 
the Lynx led some to call for its adaptation 
for anti-tank duties from an early stage in its 
career. The Scout had been armed with 


Top: The roof-mounted M65 sight allows the TOW Lynx to use vegetation as 
a mask while sighting armour. 


Right: This 3 CBAS AH.MK 1 is fitted with the rarely-seen skis for snow 
operations. The TOW launchers do not have missile tubes fitted. 


Below: During Helarm operations the TOW Lynxes co-ordinate their efforts 
with ground artillery and armour, attacking in gaps between barrages to 
maintain continuous fire against the enemy forces. 


14 Gazelle HT.Mk 3s to replace its ageing 
Sioux from 1973, while Whirlwinds served 
on until replaced by Wessexes in the early 
1980s. The HT.Mk 1 programme survived 
long enough to be allocated serials, and the 
second batch of 13 AH.Mk 1s (XZ606-61 7) 


Lynx HT.Mk 1 


Plans for a training version of the Lynx for 
the Royal Air Force were abandoned at a 
relatively early stage, and the service took 
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had been selected as the Army Air Corps’ 
next-generation anti-tank weapon. A TOW 
installation was quickly designed for the 
Lynx, with clusters of four missiles on each 
side of the cabin, and with an M65 gyro- 
stabilised sight roof-mounted above the left- 
hand seat. This sight was adapted from that 
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was actually originally ordered as HT.Mk 1s 
for the Royal Air Force. In retrospect, the 
Lynx in its original small-engined form was 
never really suitable for the RAF training 
role as it was then practised — too big and 
too heavy for the basic rotary-wing phase, 





and not big enough for the advanced phase, 
with its winching, underslung load training, 

etc. Nor was the aircraft really suitable as a 
Whirlwind replacement in the SAR role. 





Lynx Mk 28 


The Oatar Police became the only export 
customer to actually receive the 
Army/Battlefield Lynx when it purchased 
hree Lynx HC.Mk 28s. These were the first 
helicopters actually delivered under the AO! 
deal, and were broadly similar to the original 
Lynx AH.Mk 1 used by the Army Air Corps, 
albeit with sand filters over the engine 
intakes. The first Mk 28 first flew on 2 
December 1977, and the trio was delivered 
in 1978. The aircraft were powered by Gem 
2 ECU engines, though they were 
subsequently re-engined with Gem 41-7 
ECUs. The Oatari Lynxes had a relatively 
short career however, and were sold back 
o BAe, and then to the UK MoD, in 1991. 
The aircraft then went to the Royal Navy for 
spares recovery, and have now become 
Ground Instructional aircraft with technical 
raining schools at Arborfield, Fleetlands 
and Middle Wallop respectively. 








Customer’s serial 


QP-30 G-17-20/G-BFDV WAO028 
QP-31 G-17-21 WA033 
QP-32 G-17-22 WAO034 





Unbuilt export variants 


At one stage, Westland envisaged licence 
production of at least 50 Lynxes in Egypt as 
part of an Anglo-Egyptian helicopter deal 
which also included the supply of various 
Sea King variants. No less than seven army 
variants were to be procured, for the UAE, 
Qatar, Irag, Saudi Arabia and Egypt. 
Negotiations with the Arab Organisation for 
Industrialisation (AOI) reached an advanced 
stage, but the Lynx licence production deal 
eventually fell victim to politics. The 
agreement collapsed when Egypt and Israel 
signed their historic peace accord, which in 
turn led to Saudi Arabia (the main financial 
backer) backing out. 

Lynx Mk 24: This designation was set 
aside for a proposed utility transport version 
for the Iraqi Army. This would have been 
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Built with Gem 2 engines, later re- 
engined with Gem 42s 
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The second Mk 28 is seen on pre- 
delivery test. Note the unusual sand 
filters over the intakes. 


Westland c/n 


based on the AH.Mk 1 but would have 
eatured some specific features aimed at 
enhancing the type’s suitability for desert 
operation. 

Lynx Mk 26: The Mk 26 designation was 
set aside for a proposed armed version for 
he Iraqi Army, based on the AH.Mk 1. The 
version was part of the proposed AO! deal. 
Lynx Mk 82: This was a proposed version 
or the Egyptian Army (though it would have 
been flown by the Air Force), based on the 
UK Army Air Corps AH.Mk 1 but would 

ave featured some of the modifications 
developed for the Iraqi and Qatar Police 
aircraft. The version was part of the 
proposed AO! deal. 

Lynx Mk 83: Another AO! deal variant, the 
k 83 was an AH.Mk 1-based aircraft for 





for the Oatari army, to have followed the 

Qatar Police Mk 28s into service. 

Lynx Mk 85: The final variant in the AO! 
deal, the Mk 85 was intended for service 

with the UAE army. 


the Saudi Arabian Land Forces (Army). It 
would have featured similar modifications to 
the Qatari, Iraqi and Egyptian aircraft. 

Lynx Mk 84: Similar to the Mk 83, this 
was to have been an AO!I-produced aircraft 








Lynx AH.Mk 5 (Interim) 


The AH.Mk 5 was planned as an interim 
version of the Lynx, intended primarily to 
test and evaluate features planned for the 
definitive second-generation Army Air Corps 
Lynx, the AH.Mk 7, and powered by the 
Gem 41-1 engine with a three-pinion 
gearbox. In addition to the small batch of 
AH.Mk 5s for Army Air Corps evaluation and 
trials, three dedicated test/trials AH.Mk 5s 
were ordered under Contracts A25a/322 and 
A25a/339. 

The first aircraft (ZD285) would have 
been the 114th Lynx AH.Mk 1, but was 
completed as an AH.Mk 5 and first flew as 
such on 21 November 1984. It was 
delivered to the RAE at Farnborough on 30 
November, and was subsequently used for 
a variety of trials, including evaluation of the 





GEC Sunfish FLIR mounted on the fuselage 
side. It was later brought up to full AH.Mk 7 
standards, but remained with the RAE and 
gained a nose-mounted, head-steered FLIR 
turret. The next AH.Mk 5 (Interim) was 
ZD559, which first flew on 11 February 
1985, and was delivered to the RAE at 
Bedford on 26 February. The final aircraft in 
the batch of RAE/MoD(PE) Lynxes was 
ZD560, which first flew on 16 June 1987, 
and which was subsequently delivered to 
the Empire Test Pilot's School. 


Complete with air data boom, 
ZD560 serves with the ETPS. 
Originally built as an AH.Mk 5, it 
has been raised to Mk 7 standard. 








Lynx AH.Mk 5 


The Lynx AH.Mk 5, like the AH.Mk 5 
(Interim) aircraft, was powered by Gem 40- 
series engines (Gem 42s) with the new 
three-pinion gearbox. This allowed greater 
single-engined power input in the event of 
an engine failure. The aircraft had an 
increased maximum all up weight (to 10,000 
\b/4536 kg). 


Lynx AH.Mk 6 


The Royal Marines had an urgent 
requirement for a Lynx-sized helicopter to 
support its amphibious operations, 
especially on NATO's northern flank. 
Originally, the Royals were expected to take 
delivery of a dedicated Lynx variant — a 
hybrid with features of the Army Air Corps 
AH.Mk 1 and other features (principally the 
undercarriage, folding tail and deck harpoon) 
drawn from the Navy Lynx. 

In the end, the dedicated AH.Mk 6 was 





The Ministry of Defence ordered eight 
Lynx AH.Mk 5s (ZE375-382) under Contract 
A25a/322, but only the first two of these 
were built as AH.Mk 5s, the rest being 
integrated into the first batch of AH.Mk 7s. 
ZE375 first flew as the definitive AH.Mk 5 
on 23 February 1985, and was followed by 
ZE376 on 23 April. ZE375 was used as an 
engine testbed, while ZE376 was quickly 
converted to serve as the first AH.Mk 7. 


cancelled for financial reasons, the 
production of six units of a new unique 
version being felt to make little sense. The 
Royal Marines instead received standard 
AH.Mk 1s and Gazelles, and later gained 
AH.Mk 7s. No serials were allocated to the 
six aircraft required, and production was not 
reallocated to the Army. 





The Royal Marines’ 3 CBAS has 
used Lynx AH.Mk 1s and 7s 
(illustrated) in lieu of the dedicated 
AH.Mk 6 variant. 
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Lynx AH.Mk 7 


The Lynx AH.Mk 7 looks more than 
superficially like the AH.Mk 1, differing only 
in having a tail rotor which rotates in the 
opposite direction, and in having provision 
for massive engine exhaust suppressors — 
which are not always fitted. The AH.Mk 7 
was developed to meet General Staff 
Requirement (GSR) 3947, and is, in 
essence, an AH.Mk 1 with improved 
performance characteristics. 

The AH.Mk 7 was powered by Gem 42 
engines, with the three-pinion gearbox, but 
unlike the similarly-powered AH.Mk 5, had 
an improved composite tail rotor like that 
itted to the Westland WG.30-100. This was 
slightly cropped by comparison with the 
standard WG.30 unit, but with a diameter of 
7 ft 9 in (2.36 m) was 6 in (15 cm) bigger 
han the standard Lynx tail rotor. As a result 
of these improvements, the aircraft had a 
higher (10, 750-lb/4876-kg) all up weight, and 
because of this the airframe was 
strengthened and reinforced, with a 
redesigned tailcone. 

Improved survivability was a key part of 
he AH.Mk 7 and the new version had 
provision for ‘Hay Box' infra-red exhaust 
suppressors and an IRCM jammer under 
he root of the tailboom. There was 
provision for armoured seats for the crew, 
and the helicopter had cooling modifications 
in the engine bay, including ABEX hydraulic 
p 








umps. 

Although ZE375 and ZE376 were 
completed as AH.Mk 5s, the rest of the 
AH.Mk 5 production batch (six aircraft, 
ZE377-382) was completed to AH.Mk 7 
standards, adding to the four aircraft 
(ZF537-540) ordered as AH.Mk 7s under 
Contract A25a/402. The first AH:Mk 7, 
though, was ZE376 (the second AH.Mk 5), 
which flew in its new guise on 13 June 
1986. Some 107 Mk 7s were produced 
hrough conversion of surviving AH.Mk 1s, 
AH.Mk 1GTs and AH.Mk 1 TOWs. 

In service, the AH.Mk 7 lacks the 
PTR377 radio of earlier Army Lynxes, but 
does have improved electronic systems and 
hey have been retrofitted with BERP main 
rotors, though plans to re-engine them with 
1,600-shp (1194-kW) Gem 62 engines have 
been cancelled. Other new items of 
equipment include a Brightstar infra-red 
anding light, NVG compatible (but not yet 
NVG covert) external lights, an AN/ALOQ-144 
R jammer, and a Sky Guardian 2000 RWR. 

New-build AH.Mk 7 serials are: ZE375, 
ZE376 (ex AH.Mk 5), ZE377, ZE378, ZE379, 
ZE380, ZE381, ZE382, ZF537, ZF538, 
ZF539, ZF540. 
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Right: ZE376 was the first AH.Mk 7, 
converted from an AH.Mk 5. 


Below: Seen while on UN duties in 
Bosnia, this AH.Mk 7 is in full ‘war- 
fit’, with door-mounted gun, 
exhaust suppressors and IRCM 
turret fitted. 














Initially built with standard blades: Gem 42 engines 


modified to BERP by retrofit 


Larger tailrotor 
made of composites 


Lynx AH.Mk 7 














Option for ‘Hay Box’ 
exhaust suppressor 








M65 TOW 
sight on port 
side 





_—_ Option for ALQ-144 IRCM 
turret under rear of 
Standard skid = fuselage ‘pod 


undercarriage 


~ Option for eight-missile 
TOW armament on 
cabin sides 


Left: The Lynx is 
regularly fitted with 
door-mounted 
GPMGs, like this 
example on patrol in 
Northern Ireland. 
Unconfirmed reports 
suggest that some 
aircraft can mount a 
0.50-in (12.7-mm) 
gun in the door. 


Right: All AH.Mk 7s 
have been modified 
with BERP rotor 
blades. 





Lynx AH.Mk 7 ‘Granby’ 


Army Air Corps Lynxes deployed during 
Operation Granby (all of which were 
probably AH.Mk 7s, but perhaps including 
AH.Mk 1GTs) were fitted with new sand 
filters on their engine intakes, IR 
suppressors and Sky Guardian 200-13 
RWRs. (Serials of the 24 deployed Granby 
Lynxes were XZ171, XZ176, XZ199, XZ208, 
XZ214, XZ215, XZ217, XZ219, XZ221, 
XZ222, XZ606, XZ608, XZ610, XZ616, 
XZ617, XZ642, XZ646, XZ650, XZ651, 
XZ653, XZ664, XZ670, XZ679, and XZ680). 
At the time Jane's Defence Weekly 
surmised that this might have indicated a 
delay with the AWARE helicopter RWR 
programme. The aircraft were camouflaged 
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in two-tone sand and stone, and received 
white recognition stripes (three around the 
boom and one horizontal stripe on the front 
of the nose). AH.Mk 7s have since received 
the Marconi ARI 123491 Rewarder 
(AWARE-3) RWR, following trials in 1993. 
The new RWR is believed to have entered 
service from 1996. 


XZ670 was one of the AAC Lynxes 
deployed to the Gulf to provide 
support for the British army. The 
aircraft shows the three tailboom 
stripes and underfuselage markings 
adopted for identification purposes. 





Lynx AH.Mk 7 ‘Special Forces’ - 


One of the responsibilities believed to be 
undertaken by No. 657 Squadron at 
Dishforth is Special Forces support. The 





unit's Lynxes are understood to have been 
specially strengthened to allow the fitting of 
0.50-in (12.7-mm) door guns, and have been 


Lynx AH.Mk 7 ‘Chancellor’ 


The Lynx’s roles in Northern Ireland had 
jong included surveillance, and the type had 
used Heli-Tele to record demonstrations and 
incidents. A Lynx was on-scene to record 
the abduction of two soldiers from their car 
after they stumbled into the path of an IRA 
uneral. Their subsequent beating and 
murder is understood to have been captured 
on video, though the quality of the footage 
obtained was not sufficient to obtain 
convictions for their murder. This incident 
the first part of which was filmed by TV 
cameras at street level) was shocking, and 
may have spurred the deployment of the 
new ‘Chancellor’ equipment. This consisted 
of a digital video camera and FLIR and a 
downlink, and was fitted to at least one 
Lynx AH.Mk 7 operating in the Province. 
This was ZE381, which carried the 
‘Chancellor’ ball on an angled, articulated 








arm on the port side of the cabin. The 
aircraft also featured a fairing or 
strengthening strap running along the 
bottom of the cabin door, and had an 
unusual, non-standard blade antenna below 
the tip of the nose, and another well aft 
under the tailboom. ‘Chancellor’ may 
subsequently also have been applied to an 
RAF Puma, perhaps replacing the 
Ferranti/Barr and Stroud thermal imager 
reported to have been used in Northern 
Ireland under the code-name ‘Pleasant 3’. 


Seen at Bessbrook camp, this Lynx 
AH.Mk 7 carries the Chancellor 
surveillance equipment. It is 
thought that more than one Lynx 
has been modified to carry the 
system. 


Lynx AH.Mk 7 LUH 


When it is finally replaced in the anti-tank 
role by the WAH-64D Apache, the Lynx 
AH.Mk 7 will return to the pure utility role, 
and will even be designated as the LUH 
(Light Utility Helicopter), replacing the 
remaining Army Air Corps Gazelles. The 


AH.Mk 9 








Stable in the hover, the Lynx AH. 
Mk 9 makes a good platform for 
abseiling from considerable heights. 


Lynx AH.Mk 7 LUH and the AH.Mk 9 LBH 
will be modified to a common equipment 
standard with a MIL STD 15538 digital 
databus, an avionics management system, 
GPS/INS/Doppler, improved 
communications equipment and improved 


When a contract (H11b/38) was placed for a 
batch of new Lynxes to support the British 
Army's 24 Airmobile Brigade, the decision 
was taken that these aircraft (intended as 
utility transport helicopters) would utilise an 
extremely ‘crashworthy’ wheeled 
undercarriage like that developed for the 
Lynx 3. The Lynx was already remarkably 
robust, with heavy lift frames forming an 
integral part of the cabin structure and 
protecting its occupants in the event of a 
heavy impact. By allowing rolling take-offs 
he revised undercarriage permitted higher 
ake-off weights in some circumstances, 
and allowed the aircraft to ‘taxi’ 
conventionally. The Lynx AH.Mk 9 thus has 
a maximum AUW of 11,300-lb (5126 kg). 
The new undercarriage features a twin- 
wheel nose gear which self-centres on take- 
off, with single-wheel main wheels ‘shod’ 
with large low-pressure tyres. The aircraft 
can take off or land from a 7° fore-and-aft 
slope, or from 12° lateral slopes. 

Apart from its wheeled undercarriage and 
its 1,840-shp (1373-kW) main rotor gearbox 
(taken from the WG.30-160), the Lynx 
AH.Mk 9 is similar to the AH.Mk 7, though it 
lacks provision for TOW armament (a new 
pylon would be required, because of the 
revised undercarriage) and featured BERP 
main rotor blades from the start. The two 
types are so similar that conversion from 
the AH.Mk 7 to the AH.Mk 9 was originally 
scheduled to last one flying hour only. The 





The long-suffering XZ170 was 
modified to act as the first 
prototype AH.Mk 9, all of which 
were built with the exhaust box 
shrouds from the outset. 


Lynx AH.Mk 9 


NVG- 
compatible __ 
cockpit ty 


Troop seats fitted in ee 
main cabin 


Provision for ‘running board’ steps under cabin door 


Uprated main rotor gearbox 
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seen carrying mixed, assymmetric weapon 
loads with TOW missiles on one side, and a 
gun pod on the other. The aircraft are 
understood to have taken over some of the 
roles of the SAS-dedicated Agusta A 109s, 
which are now understood to be used 


defensive aids. The AH.Mk 7 LUH will 
become broadly equivalent to the AH.Mk 9, 
albeit with a skid undercarriage. The exact 
role of the LUH remains under study, and it 
is not known yet whether the aircraft will 
retain TOW compatability and the TOW 
sight, nor whether it will also be used for 
Obs and Recce as a Gazelle replacement. 
As the LUH, the AH.Mk 7 will be used as a 


aircraft has Kevlar armoured seats, provision 
for IRCM and exhaust suppressors as 
standard, together with an NVG-compatible 
cockpit, a cockpit voice recorder and secure 
speech radio. Because its new gearbox, 
powerful engines and BERP rotors allow the 
aircraft to produce high disc loads, the 
AH.Mk 9 is fitted with an audio g warning 
system. 

The Army Air Corps ordered 16 new-build 
Lynx AH.Mk 9s (ZG884-889 and ZG914- 
923), and eight more were produced 
through the conversion of eight AH.Mk 7s 
(and not seven and one AH.Mk 1 as has 
sometimes been claimed). The converted 
AH.Mk 9s were ZE375, 376, 380, 382, 
ZF537, 538, 539 and 540, though some 


Gem 42 engines 


undercarriage 


No provision for armament 


Exhaust shroud fitted 
as standard 





principally as high-speed covert transports. 
Lynx AH.Mk 7s recently in service with No. 
657 Squadron have included XZ199, XZ214, 
XZ222, XZ608, XZ616 and XZ651. 





re-broadcast station, an airborne command 
post and perhaps even as an airborne sniper 
platform, though its most important roles 
will be in support of the Apache, helping 
resupply and ‘garrison’ FOBs and FARPs 
(Forward Arming and Re-arming Points). 


sources suggest that XZ207 was the eighth 
of the batch, and not ZF540. The first 
production AH.Mk 9 (ZG884) made its 
maiden flight on 20 July 1990, but was pre- 
dated by Westland’s long-serving XZ170 
(the first production Army Lynx) which first 
flew in AH.Mk 9 configuration on 29 
November 1989. The World Speed Record 
aircraft, G-LYNX, also flew briefly in AH.Mk 
9 configuration, and was photographed with 
a roof-mounted sight, Stinger and Hellfire 
missiles, in addition to the usual AH.Mk 9 
features, though it never flew with 
weapons while in AH.Mk 9 configuration. 
The unarmed production AH.Mk 9 was to 
have equipped the three squadrons of No. 9 
Regiment at Dishforth, with No. 672 








BERP main rotor blades, 
with turned-down tips, 
fitted from outset 


















Tailskid fitted for tailboom 
protection in event of over- 
rotation 
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Squadron beginning conversion in late 1991, 
and with No. 664 due to follow in 1992. 
However, No. 672 disbanded in December 
1993, and the AH.Mk Qs instead went to 
one squadron with each of the Regiments 
(Nos 3 and 4) which moved from Germany 
‘o Wattisham in 1992-1993. These were 
os 653 and 659 Squadrons. The aircraft 
was fitted with an infra-red anti-collision 
ight and NVG-covert station-keeping lights 
after they entered service, together with 
passenger seats. Originally delivered 
without passenger seats, the AH.Mk 9 was 
itted with seats after an accident, and was 








The Lynx AH.Mk 9 force is 
concentrated at Wattisham, home of 
3 and 4 Regiments. It forms an 
important part of the UK’s new 
Joint Helicopter Command. 


then able to carry six fully-equipped airborne 
troops (with Milan), or nine soldiers in ‘light 
order’. The aircraft is sometimes referred to 
as the Light Battlefield Helicopter or LBH, 
and formed the basis of an armed variant 
for export known simply (and confusingly) 
as the Battlefield Lynx. 








AH.Mk 9 command post 


Contrary to some reports, there is no 
dedicated Command Post variant of the 
Lynx AH.Mk 9. Instead, an airborne 


command post interior, with appropriate 
communications equipment (TACAN and 
two secure speech radios) and seats for a 


mission commander and his ‘scribe’ may be 
fitted into any Lynx AH.Mk 9, as 
circumstances dictate, though there are 
understood to be only five command post 
‘kits’ available. Previous Army Lynx versions 
had a similar facility, and multi-aircraft 


Army Lynx demonstrator, G-LYNX 


The 102nd production Lynx (WA) was 
completed as a demonstrator for Westland. 
It was initially heavily involved in armament 
trials, using the serial ZA500. It then flew 
with 20-mm cannon and heavy machine- 
guns, and was re-serialled as ZB500. 

The ease with which a relatively 
underpowered and unmodified prototype 
batch Lynx had taken two World Speed 
Records left little doubt that the aircraft 
could easily exceed the more recent records 
(which included a speed of 228.9 mph/368.4 
km/h over 15-km) set by the Russian Mil 
A-10. It was equally clear that simply to take 
he record by exceeding the A-10's 
performance by the minimum required 
margin would hardly be worth the effort, 
and from an early stage, Westland decided 
hat if it were to make an attempt on the 
record, its target speed would be to reach 
or exceed 400 km/h (216 kt; 248 mph). This 
represented as large a step up from the 
A-10's mark as the Russian aircraft had over 
he original Lynx speed record, but also 
represented a step beyond what was then 
regarded as being effectively a helicopter 
airspeed ‘barrier’. 

At a weight of 8,000-lb (3629 kg), this 
would require a rotor speed well beyond the 
stall/compressibility envelope of the Lynx 
main rotor, at which flow separation would 
create unacceptable loads, drag and torsion 
on the rotor blades. The answer would be to 
develop a new blade profile with an 
extended envelope, and this was the aim of 
he British Experimental Rotor Programme 
(BERP), jointly sponsored by Westland and 
he UK MoD. 
As a result of research by Westland and 
he RAE, a new composite main rotor blade 
was developed, with a swept paddle tip 
with increased area on the leading edge), 
and with low-speed aerofoil sections 
inboard, and high-speed sections outboard, 
he latter allowing higher angles of attack to 
be obtained without flow separation. The 
ow-speed inboard sections cancelled out 
he pitching moment generated on the 
outer sections. It soon became clear that 
he new rotor could expand the Lynx’s flight 
envelope by at least 50 kt (57 mph; 93 
km/h), though the original BERP trials 
aircraft (which was XZ170, first flying as 
such on 9 August 1985) was limited to 183 
kt (210 mph; 339 km/h) by drag and power. 

Although Westland was in the midst of 
he drama of a full-fledged Cabinet row 
(between Michael Heseltine and Leon 
Britten), the company began studying 
urther improvements which might allow a 
Lynx to unlock this extra potential. In the 
end, the company’s long-serving 
demonstrator was extensively modified 
(with private venture funding from a number 
of companies) for an attempt on the 
helicopter world speed record. More 
powerful Gem 60 engines, developed for 
he Westland WG.30, were installed. These 
already produced 45 per cent more power 
han the standard Lynx engines, but for the 
record attempt the engines were cleared to 
operate at emergency power levels (at the 
maximum turbine inlet temperature level) 
or periods of up to five minutes. Normal 
compressor-limiting rom figures were also 
relaxed. Engine performance was further 
enhanced through the use of water- 
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methanol injection into the engine inlets, 
this serving to lower the temperature of the 
gas stream within the engine, allowing 
greater power to be developed for a given 
turbine inlet temperature. The water- 
methanol mix was carried in a modified 
long-range fuel tank carried in the cabin. 
Finally, the exhaust pipes pointed directly 
aft, adding extra jet ‘thrust’. 
To counteract the increased torque of the 
main rotor, the aircraft was fitted with a 
WG.30-style tailplane with endplate fins, 
and a flap was added to the normal tail rotor 
pylon to increase its side force at high 
speed. The normal yaw/collective pitch 
interlink was also removed. Considerable 
effort was made to reduce drag, with the 
removal of extraneous antennas, steps, 
windscreen wipers and the like, by sealing 
panels and joints, and by adding new 
fairings to the landing skids and supports, 
and to the rotor head, engine cowlings and 
doors. Finally, the aircraft received a bold 
‘Westland World Speed Record’ logo, and 














G-LYNX, world speed record configuration 


the logos of 31 sponsor companies. 

The aircraft was fully instrumented, to 
allow it to collect load and test data at high 
speeds, and the speed record attempt 
represented an invaluable opportunity to 
examine how the rotor and structure 
reacted at high forward airspeeds. Testing 
was sufficiently thorough that the eventual 
record speed was predicted within one mile 
per hour. The BERP rotor first flew on 
XZ170 on 9 August 1985, and Westland 
formally committed itself to the World 
Speed Record attempt on 16 May 1986. 
The modified G-LYNX made its first post- 
conversion test flight on 1 August 1986. 

Finally, on the evening of 11 August 
1986, the aircraft flew several timed runs 
over a 15-km course between East Huntspill 
and Hartlake Bridge on the Somerset levels, 
quite close to Sedgemoor and Glastonbury. 
Operating at 500 ft (150 m), and taking off 
with 472 lb (214 kg) of water methanol, 40 
Ib (18 kg) of ice for pump cooling and 992 |b 
(450 kg) of fuel, giving a take-off weight of 











Gem 60 engines i 

















‘Cleaned-up’ fairings —_ 
around engine 
installation 


Helarm missions inevitably included a Lynx 
command post for the overall mission 
commander. As far as can be ascertained, 
all changes to the Lynx AH.Mk 9 to fit it for 
the command post role are internal. 





8,700 Ib (3947 kg), the aircraft achieved a 
speed of 249 mph (400.87 km/h). This won 
Westland the Igor Sikorsky International 
Trophy, while pilot Trevor Eggington 
(Westland's Chief Test Pilot) won the 
Britannia Challenge Trophy. His flight test 
engineer for the flight was Derek Clews. 

The record-breaking G-LYNX was 
subsequently converted again to act as a 
testbed for the T800 engine, and as a 
general sales demonstrator, as described 
below. The BERP main rotor subsequently 
became a feature of many advanced Lynx 
variants, though in its production form It 
also featured an anhedral tip. This reduced 
drag and restored hover performance, 
which had been slightly reduced using the 
original, experimental BERP blades, though 
lift and performance overall had of course 
been dramatically improved. 


The most obvious modification for 
the speed record was the adoption 
of a WG.30 tailplane to provide extra 
directional stability. The exhausts 
were given an aft-facing fairing. 


Original BERP main rotor blades 
| 


Aft-facing exhausts for 


_~ additional thrust 
























































a 
a | 


More streamlined skid | 
support fairings 


Water-methanol tank 
carried in main cabin 


General ‘cleaning-up’ of airframe, 


including removal of extraneous 
external features such as steps etc. 


Fi Flap added to 
i A trailing edge of 
WG.30-style tailplane 5 
with endplate fins to tailrator'pyion 
provide additional 
directional stability 





Lynx T800 demonstrator 


The T800 (selected for the RAH-66 
Comanche) fitted well into the Lynx 
airframe, and the demonstrator aircraft was 
identifiable more by the logos painted on its 
nacelle and tailboom than by the relatively 
minor changes in its nacelle contours. The 


G-LYNX was subsequently restored to 
something more closely resembling the 
standard AH.Mk 1 configuration, losing its 
distinctive WG.30 tail. It was later fitted 
with a pair of Allison-Garrett LHTEC T800 
engines, each rated at 1,350 shp (1007 kV). 


Westland Lynx Variants: Part 1 


G-LYNX’s last major task was 
testing the fitment of the T800 
engine. Only small changes to the 
shape of the engine housing and 
exhaust belied the new powerplant. 


aircraft did require a reduction gearbox, to 
bring it down to the 6,000 rpm of the Lynx 
main gearbox, and was fitted with an intake 
interface unit produced by the Tucson 
division of AlliedSignal Aerospace. The 
aircraft also had new IR suppressors, which 
produced lower pressure losses than the 
standard Lynx suppressors, generated less 
drag, and were more efficient. 

Re-serialled as ZB500 the T800 Lynx 
(also known as the Battlefield Lynx 800) first 
flew in its new configuration on 25 


September 1991, and flew 17 hours in its 
first test phase, demonstrating a 50 per 
cent improvement in hot-and-high 
performance. Engine integration and 
performance envelope work was carried 
out, before the aircraft was mothballed in 
the absence of further (non-company) 
funding. 

The decision was taken to build a new 
demonstrator based on a Naval Super Lynx 
airframe, since G-LYNX was becoming 
increasingly unrepresentative of the normal 
production configuration. Accordingly, the 
aircraft flew its last flight on 11 December 
1991, and was placed in storage in mid- 
1992. On 19 January 1995, the historic 
aircraft was loaned to the Helicopter 
Museum at Weston-super-Mare, where it 
remains on display to this day. 





Battlefield Lynx 


The Battlefield Lynx name was applied to an 
armed export variant closely based on the 
AH.Mk 9 (with TOW sight), but is also 
(incorrectly) used to describe all Army Lynx 
variants. Offered with TOW, HOT or Hellfire 
missiles, and with provision for rockets or 
GIAT 20-mm or FN Herstal 7.62-mm gun 
pods, and even with what Westland 
brochures described as a ‘nose-mounted 
gun turret’, and/or Stinger air-to-air missiles, 
the export Battlefield Lynx packed a 
powerful punch. The aircraft also promised 
a full range of defensive options, including 
low IR and radar absorbent paint, two 32- 
round chaff/flare dispensers in the tailboom, 
radar and laser-warning receivers, IR 
jammers, radar jammers and even a ‘hostile 
fire indicator’. 

On a more prosaic level, the Battlefield 
Lynx had a comprehensive standard 
avionics suite. This included a BAe GM9 
compass, a Racal 91 Doppler, Racal RNS 
252 Navigation Computer, Smiths AN/APN- 
198 Radalt, Collins DF206A Radio Compass, 
Cossor 2720 IFF and a Collins VIR-31A VOR 
localiser. For communications the aircraft 


had a Racal B693 Communications Control 
System, Collins HF9000 HF radio, Collins 
AN/ARC-182 dual V/UHF (FM-AM) radio and 
a Chelton 7 VHF homer. 

Optional avionics items suggested in 
contemporary brochures included Collins 
VHF-20B and AN/ARC-159 UHF radios, GEC 
AD2780 TACAN, a Chelton 7-60 UHF 
homer, MEL ARI 5983 I-band transponder 
and/or Vesta APX 01/00 D/| band 
transponder, Ferranti AWARE-3 RWR, 
Vinten Vicon 78 chaff/flare dispensers and a 
BAe IR jammer. The aircraft was also 
offered with a FLIR Systems 2000 FLIR, a 
Vinten Vipa 1 reconnaissance pod, Nitesun 
searchlight and GEC Hele-Teli. 

In the transport role, the Battlefield Lynx 
could be fitted with a variety of seat 
configurations. The standard fit included a 
three-man bench seat over the fuel tank in 
the rear of the cabin, a six- or eight-man 
seat in the centre of the cabin (three or four 
seats side-by-side, with the rows placed 
back-to-back facing fore and aft), and with 
the co-pilot/gunner's seat available for a 
10th passenger in some circumstances. The 
co-pilot’s flying controls could be removed 
on the flightline, producing a weight saving 
of 12 lb (5 kg). The aircraft was also fitted 


with a (removeable) 4,400-lb (2000-kg) 
external load hook and had provision for a 
600-lb (272-kg) rescue hoist. When carrying 
external loads, a maximum take off weight 
of 11,700 Ib (5300 kg) was permissable. 
The new version also had provision for 
the cabin bench seat fuel tank used by 
some export Navy Lynxes, which raises 
total internal fuel capacity by 375 |b (170 
kg). Offered as standard with the 1,135-shp 
(847-kW) Gem 42-1 engine, the Battlefield 





Skilful airbrushing of an AH.Mk 1 
photo shows what the Battlefield 
Lynx would have looked like. 


Lynx was also offered with the more 
powerful Gem 62, or with the LHTEC T800. 
When powered by the T800 engine, the 
designation Battlefield Lynx 800 would be 
used, though Westland have so far been 
unable to find export customers for any of 
the new, wheeled Battlefield Lynxes. 





Lynx 3 


Long before the emergence of the Royal 
Navy Lynx HAS.Mk 3, the Lynx 3 
designation was applied to a family of 
second-generation ‘Super Lynxes’. The new 
variant was revealed at Paris in 1977, when 
Westland and VFW-Fokker announced that 
they had joined forces to produce a Lynx 
derivative (provisionally known as the P.277) 
to meet the Franco-German Panzerabwehr- 
hubschrauber 2 requirement. A mock-up 
was built-up around a complete Lynx rotor 
system, but the requirement was shelved 
until resurrected by President Mitterand and 
Chancellor Kohl. 

The Lynx 3 was formally announced on 
21 June 1982, with variants designated 
Lynx 2, Lynx 2A and Lynx 2B as ‘stepping 
stones’. The Lynx 3 programme continued 
even after France and Germany decided to 
proceed with their own project, which 
eventually became the Eurocopter Tiger. 
The private venture programme aimed to 
produce a versatile assault helicopter for the 
late 1980s and early 1990s, and was based 
on the basic AH.Mk 1 airframe, albeit with 
major modifications. The 310th airframe 
(originally destined to become an AH.Mk 1 
for the Army Air Corps) was modified to 
serve as the Lynx 3 prototype, using the 
serial ZE477. The aircraft was fitted with a 
fixed, crash-absorbing wheeled 
undercarriage similar to that later used on 
the AH.Mk 9. This was stressed to be able 
to absorb a sink rate of 6 m/s (9.6 ft/sec), 
and offered improved ground handling 
characteristics. 

The Lynx 3 also featured new, side-facing 
intake filters and incorporated the rear 
fuselage and tail unit of the WG.30, 
overcoming the yaw control limits of the 
Lynx AH.Mk 1. The aircraft had a stretched 
fuselage, with a one foot (or, according to 
some reports, an 11%-in/30-cm) plug 
between the cabin bulkhead and the 
cockpit. This allowed Westland to provide 
the pilot and co-pilot with much larger entry 
doors and windows. The aircraft also had a 
thicker, tapering tailboom, a 35 per cent 
increase in fuel capacity and heavyweight 





hardpoints like those fitted to Navy Lynxes. 
The latter promised to give the Lynx 3 a 
3,400-Ib (1542-kg) weapon load even with 
full internal fuel. These changes gave the 
Lynx 3 a loaded weight about 27 per cent 
heavier than that of the AH.Mk 1, and to 
compensate for this, the aircraft was 
powered by 1,260-shp (940-kVW) Gem 60-3/1 
engines. 

The prototype made its maiden flight on 
14 June 1984, two weeks ahead of 
schedule. The aircraft flew with normal 
metal main rotor blades, though it was 
intended that the production Lynx 3 would 
have composite BERP rotors, a RAMS 300 
cockpit management system, a MIL STD 
1553B digital databus, and even a Mast- 
Mounted Sight and over-nose FLIR, though 
the prototype flew with a conventional Lynx 
TOW sight. The aircraft also eventually 
gained a trainable cannon on the port side of 
the fuselage, balanced by a twin Stinger 
mounting to starboard. 

The Lynx 3 prototype flew a 
development programme of about 100 
hours, but despite intensive marketing, 
Westland received no orders, and the 
programme was abandoned in 1987. Like 
G-LYNX/ZB500, ZE477 now resides in the 
Helicopter Museum at Weston-super-Mare. 











Lynx 3 demonstrator 


Revised side-facing 
engine intakes 


Roof-mounted sight _ 








Lengthened 
forward ——_ 
fuselage 








The additional length and thicker tailboom of the Lynx 3 are apparent in this 
view. The aircraft is shown armed with Hellfire anti-tank missiles and a 


20-mm cannon just below the cabin door. 


Gem 60 engines 

















Thickened tailboom 
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Based on AH.Mk 1 
airframe 


Heavyweight cabin-side 
hardpoints: Hellfire missiles 
shown here 





undercarriage 


’ Thicker aft fuselage 
section 


“ Crash-resistant wheeled 





WG.30-style tailplane 
with endplate fins 
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Air Power Analysis 





Italy 


With a commanding position in the Mediterranean, Italy is of 
great strategic importance to NATO, and has provided the main 
base for operations over former Yugoslavia. Its air force is eagerly 
awaiting the delivery of Eurofighter, but until the multinational 
fighter arrives in service Italy remains the last bastion of the 
Starfighter in Europe. The navy has recently dramatically 
increased its airpower with its first fixed-wing equipment, while 
the army has one of the best-equipped aviation elements in 
Europe. Completing the picture are several government agencies 
which operate helicopters and patrol aircraft. 


in November 1884, with the constitution in 

Rome of a detachment of the 3° Reggimen- 
to Genio, an ‘aeronautical service’ with balloons 
which was tasked with observation and visual 
reconnaissance. This Compagnia Specialisti del 
Genio served during the Eritrea campaign during 
1887-1888 performing various operational obser- 
vation missions. 

From 1911, the Italian Regio Esercito began 
receiving some French aircraft which were used 
during the Libyan war operations; this marked 
the first military use of heavier-than-air machines. 

During World War I, several Italian companies 
produced aircraft, the most important being 
Caproni, Fiat, Macchi, Sia, Pomilio, Ambrosini 
and Ansaldo. The top ace of the Italian Army was 
Francesco Baracca, who scored 34 air victories 
before dying during a low-level flight over the 
Austrian lines, close to the Piave river. 

The Regia Aeronautica was officially born on 
28 March 1923 and its first commander was 
General Piccio (a former WWI ace). The golden 
age of the Regia Aeronautica was undoubtely the 
10 years after its constitution, with many records 
established by Italian aviators flying locally-built 
aircraft. In 1925 Francesco De Pinedo, flying a 
SIAI S.16ter, flew a, distance of 55000 km 
(34,176 miles), but one of the most famous 
records was the transatlantic flight of 14 SIAI- 
Marchetti $.55As, commanded by the ace Italo 
Balbo, that arrived at Rio de Janeiro on 15 Janu- 


[T= first military aerial unit was established 


ary 1931 after 10000 km (6,200 miles) and 61 fly- 
ing hours. During various races Italian pilots 
scored several speed and altitude records. On 23 
October 1934 Cte Francesco Agello set a speed 
record in the seaplane category that has not yet 
been bettered, flying a Macchi-Castoldi MC.72 
at a speed of 709.209 km/h (440.69 mph). 


Wartime operations 

World War II saw the Regia Aeronautica 
flying and fighting over the North African and 
Russian theatres, most of the time with obsolete 
machines. The Regia Aeronautica and the Italian 
aircraft industry were not prepared for war; the 
Regia Aeronautica possessed around 3,000 
aircraft, but most of them were obsolete or not 
suitable for combat. The most modern aircaft 
were the Savoia-Marchetti SM.79 and Fiat 
BR.20 in the bomber role, while the fighter 
forces relied on the Fiat CR.32 and CR.42 
biplanes, and the Fiat G.50 and Macchi MC.200 
monoplanes. All these types were at a consider- 
able disadvantage in terms of performance and 
armament when compared with German and 
British fighters. The only high-performance 
aircraft, like the MC.205 and the Fiat G.55, 
arrived too late and were too few in number to 
change the course of the air war. 

After World War II, the new Aeronautica 
Militare Italiana was re-equipped with Allied 
aircraft such as the Spitfire Mk IX, P-51D 
Mustang, P-38 Lightning and P-47D Thunder- 


bolt. The jet age started with the introduction 
into service of the DH.100 Vampire. In 1951 the 
first Italian-built jet, the Fiat G.80, undertook its 
first flight. In 1952 the AMI received from the 
US F-84G Thunderjets, which were followed by 
the F-86E/K Sabre, F-84F Thunderstreak and 
RF-84F Thunderflash. 

Transport assets were improved with the 
acquisition of 40 Fairchild C-119 Boxcars, while 
in 1957 the Grumman S2F Tracker replaced the 
Lockheed PV-2 Harpoon in the ASW role. 
Grumman HU-16A Albatross amphibians were 
acquired for the SAR mission. 

In 1952 the AMI received the T-33A for pilot 
training, replacing the DH.100 Vampires of the 
Nucleo Addestrativo Aviogetti. In the 1960s the 
Fiat G91 was introduced, a single-seat fighter 
which had won a NATO competition for a Light 
Weight Strike Fighter. The two-seater version, 
the G91T, was assigned to the Advanced Flying 
School, to train students fresh from training on 
the Italian-built Aermacchi MB.326. The 
MB.326 was used by the Initial Training School 
from 1962, having replaced the T-33. Piaggio 
P.166s were purchased for the transport flying 
school, and these were also used for liaison and 
various other tasks. 

During these years the rotary-wing fleet also 
received major improvements. The arrival of the 
Agusta-Bell 47G and J, and of the Agusta-Bell 
AB 204, allowed the AMI to widely employ the 
helicopter for utility and SAR roles, with several 
detachments around Italian air bases. 


Starfighter era 

From 1963 the fighter force was improved by 
the introduction of the F-104G, superseded by 
the Fiat F-104S from 1970. During the 1970s the 
Italian AF also acquired the C-130H and the 
G222 for the transport role, and the BR.1150 
Atlantic for the anti-submarine role; for VIP 
transport the AMI acquired the Piaggio PD.808, 
Douglas DC-9 and Sikorsky SH-3D/TS, which 
replaced the CV-440 and the DC-6. For the 
SAR mission the new Agusta-Sikorsky HH-3F 
Pelican and the AB 212 replaced the last of the 
AB 204s of the various Squadriglie Collegamenti 
e Soccorso. 

The beginning of the 1980s saw the arrival of 
the Aermacchi MB.339A to replace the ageing 
MB.326, and the Panavia Tornado IDS for 
strike/attack duties; some years later it was 
followed by the introduction into service of the 
new Italian fighter-bomber AMX, developed in 
conjunction with the Brazilian EMBRAER. 


Luigino Caliaro 








During the last few years the Aeronautica 
Militare Italiana has undergone a major reorgani- 
sation, and recently the Capo di Stato Maggiore, 
General Fornasiero, revealed the new structure of 
the AMI. 

From 1 March 1999, the CSM (Capo di Stato 
Maggiore — Chief of the Air Force) reports 
directly to the CSD (Capo di Stato Maggiore 
della Difesa), and has under his control the 
Squadra Aerea (Operational Area), the Area 
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Aeronautica Militare Italiana (AMI) 


Formativa, which includes the CGS (Comando 
Generale delle Scuole) and the Area Logistica or 
Area Comlog. The former three Regioni Aeree 
(air regions), which geographically divided Italy 
into three areas, have recently been reduced to 
two, with commané posts at Milan for the 
Northern Area and Bari for the Southern Area. 
The headquarters of the AMI is, naturally, in 
Rome. 

The most important change is the establish- 


ment of the Squadra Aerea, that groups six 
Brigate Aeree, consisting of 21 Stormi, that are 
the operational units of the AMI. The two 
Regioni Aeree are charged to co-operate closely 
with the Comando Logistico, which provides 
personnel and material support to the flying units. 
The new Squadra Aerea controls its six Brigate 
Aeree from the new headquarters based at the 
Centocelle airport in Rome. These Brigate are 
divided into a Brigata Caccia Intercettori, a 
Brigata Caccia-Bombardieri Ricognitori, a 
Brigata Trasporto Tattico, a Brigata Supporto 
Aereo, a Brigata Sistemi and a Brigata Spazio 
Aereo. The Brigata Caccia Intercettori is head- 
quartered at Bari, but will move to Gioia del 


Italy 
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Starfighter. This aircraft wears the ‘Cavallino Bresso Pado eee 
Rampante’ badge of 4° Stormo. Ghedi 
Venaria Piacenza 
becied @iGenna Sasa BOSNIA - 
anise HERZEGOVINA \j 
4j Rimini 
FRANCE Lun . 
ieee Oo Ry KRINO 
Pisa-San Giust eS 
d 
oO ap Grosseto A 
23° Gruppo/5° Stormo is at Cervia with F-104S Viterbo LY) 
ASA-Ms. The fin badge is the Stormo’s ‘Diana CORSICA’ + spGuidonia CPescara “ep 
Cacciatrice’ - Diana the Huntress. (FRANCE) de ernie links Ly 
o Se Amendola ~e 
Pratica di Mare’ x se A Frosinone te y 
Latina eGraxzenise 
Napali Gioia del Colle,4. Brindisi 
Alghero Salern 
9° Stormo from Grazzanise also has a rearing SARDINIA 
horse as its badge. The unit is named after 
Francesco Baracca, the leading Italian ace of Decifnomannu 
World War I with 34 victories. he 


A liari-Elmas 





MEDITERRANEAN SEA ™P8" 


atania-Fontanarossa 


Above: The 37° Stormo flies its ASA-M As aah tiionehe 


Starfighters from Trapani. 


Below: Starfighter training is a by the 
20° Gruppo/4° Stormo at Grosseto. Sixteen 

TF-104G ASA-Ms are retained for type ALGERIA TUNISIA 
conversion duties. 











To cover an air defence shortfall caused by delays to 
Eurofighter, the AMI operates two (12° above, and 21° below) 
groups of leased Tornado ADVs. 21° Gruppo was initially 
assigned to the 53° Stormo at Cameri, but has recently joined 
the 12° Gruppo within the 36° Stormo at Gioia del Colle. 
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Colle, also close to Bari. This Brigata has under 
its control the 4°, 5°, 9°, 36° and 37° Stormo — 
pratically all the units concerned with the air 
defence mission. 

Headquartered at Brescia-Ghedi air base is the 
Brigata Caccia Bombardieri Ricognitori, which 
controls all the units assigned a ground attack 
role: the 2°, 6°, 32°, 50°, 51° and 53° Stormo, 
the 156° Gruppo Autonomo and the 313° 
Gruppo Addestramento Acrobatico (Frecce 
Tricolori). 

The Brigata Trasporto Tattico is headquartered 
at Pisa-San Giusto, home base of the 46° Brigata 
Trasporti, and also controls the 31° Stormo 
trasporto VIP based at Roma-Ciampino. The 
Brigata Sistemi Missilistici is headquartered at 
Padova, and controls the 3° Stormo based at 
Villafranca, now an air defence missile training 
unit having lost its flying element. The Brigata 
Supporto e SAR is headquartered at Pratica di 
Mare, and has under its control various units, 
including the Reparto Sperimentale Volo (test 
wing) and SAR detachments around the Italian 
coast. The newly-formed Brigata Spazio Aereo 
controls all the Gruppi and the Squadriglie Radar 
of the AMI, and all the units charged with the 
National Airspace Control mission. 


Training and maintenance 

Training units are assigned to the control of the 
Comando Generale delle Scuole, and the test 
wing is controlled by the Comando Logistico, 
which also administers the various aircraft main- 
tenance units and the Reparto Chimico, Reparto 
Armamento, Reparto Medicina Aeronautica e 
Spaziale and the Poligono Sperimentale e di 
Addestramento Interforze based at Perdasdefogu. 

ASW and maritime patrol aircraft are under the 
control of the Ispettore per la Marina, which 
works closely with the Italian Navy. 

The last, but not least, of these important new 
changes is the establishment of two Command 
and Control Centers, of which the most impor- 
tant is the COFA/CO (Comando Operativo 
delle Forze Aeree), based at Poggio Renatico, 
which is the main Operational Control and 
Command Post of the AMI; the other centre is 
the COA/CO based at Marina Franca, which is 
the alternate Control and Command Post. The 
COA/CO is also charged with the coordination 


and command of out-of-area operations. 


Air defence 





Air defence of Italian airspace is primarily entrust- 
ed to the operational units flying the venerable 
F-104S Starfighter, recently upgraded to the new 
ASA-M configuration. Today only four intercep- 
tor groups fly the 49 Starfighter ASA-M modifi- 
cations purchased, while one group flies the 16 
TF-104G ASA-M for operational training. The 
first F-104G was introduced into service in 1963, 
and 125 aircraft were purchased by the AMI, 
used for the air defence, strike/attack and recon- 
naissance roles. The F-104S variant was intro- 
duced into service in 1969, and a total of 205 
aircraft was bought. The ‘S’, developed solely for 
the AMI (but also delivered to Turkey), served 
also as a fighter-bomber, but the main difference 
between it and the ‘G’ was the ability of the new 
version to carry and fire the radar-guided AIM-7 
Sparrow missile. To create space for the avionics 
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required to support the missile, the internal 
cannon was deleted. 

The Italian government’s decision not to 
purchase new aircraft pending the arrival in 
service of the Eurofighter resulted in the intro- 
duction, in 1986, of another Starfighter version, 
the F-104S ASA (Aggiornamento Sistemi 
d’Arma). This upgrade included some modifica- 
tions to the radar and the introduction of the 
ability to carry the radar-guided Selenia Aspide 
1A missile. 

In the light of the considerable delays to the 
Eurofighter programme, the AMI decided to 
upgrade further some of the best airframes of the 
F-104S ASA fleet to the new version ASA-M. 
Only 49 single-seaters and 15 two-seaters were 
modified, in acknowledgment that some groups 
would be disestablished and that two air defence 
groups were to obtain the Tornado ADV. During 
the winter of 1998 the first unit, the 23° Gruppo 
of 5° Stormo, received its first ASA-M aircraft. 
The new version differs from the ASA by having 
new avionics (including fitment of an inertial 
platform, GPS, radio and systems for the main 
aircraft functions). Today the F-104S ASA-M is 
assigned to the 5° Stormo, the 4° Stormo, the 9° 
Stormo and the 37° Stormo, flying exclusively air 
defence missions, armed with AIM-9L 
Sidewinders and Aspide 1As. 


Tornado lease 

The Starfighter is a fondly regarded aircraft, but 
today is not a fighter compatible with modern 
missions and tactics, although its speed, climb rate 
and acceleration performance are still more than 
adequate. In order to cover the gap before the 
service entry of Eurofighter, the AMI decided to 
lease from the RAF for a 10-year period 24 
Tornado ADVs, for assignment to two groups: 
the 21° Gruppo of 53° Stormo and the 12° 
Gruppo of 36° Stormo. One of these groups was 
initially based in northern Italy, and one in the 
south, but in 1999 the AMI decided to concen- 
trate all of its Tornado ADVs at Gioia del Colle 
air base, near Bari; this position is more strategic 
than Cameri, close to Novara, in consideration of 
the geopolitical situation in the former 
Yugoslavia. The Tornado ADVs were completely 
reconditionend to the Stage One Plus configura- 
tion, and the leasing contract also includes supply 
of the radar-guided BAe SkyFlash missile. 

Both the Starfighter and the Tornado ADV 
were involved in the air operations over Kosovo. 
Four F-104S ASA-Ms from each Stormo were 
deployed to Amendola and Gioia del Colle, in 
order to ensure the air defence of Italian airspace 
in the light of the threat posed by Serbian MiGs. 
The Starfighters mostly sat on alert, in considera- 
tion of the fact that the F-104S lacks a good 
interception radar system, does not have RWR 
or IFF systems, and has a limited operational 
range. For the ‘scramble’ missions the Starfighters 
were armed with a single AIM-9L IR missile and 
a single Aspide radar-guided missile. The Torna- 
do ADV essentially flew on CAP missions, armed 
with four SkyFlash missiles and four AIM-9L 
Sidewinders. 

As in the other partner nations, the future for 
the air defence role is the-Eurofighter. Conceived 
in the 1980s by the European consortium formed 
by Italy, German, Great Britain and Spain, the 
Eurofighter made its first flight on 27 May 1994. 
The Eurofighter is a modern fighter, and can be 


used for fighter missions and ground attack. The 
AMI is buying 121 aircraft, and plans to assign 
the new fighter to five operational groups plus an 
operational conversion unit from 2001, with the 
end of the programme slated for 2014. Probably 
the six groups will each have 15 aircraft assigned, 
with the remainder being held in reserve. 

Another weapons system in need of replace- 
ment is the Ground System Air Defence Missile — 
today three operational groups still use the MIM- 
14C Nike Hercules, an obsolete weapon system. 
Unfortunately, due to budgetary limitations and 
the efforts being made for the Eurofighter 
programme, the plan for the replacement is 
delayed. The AMI planned to maintain the Nike 
Hercules in service until 2010, but realistically the 
missile needs replacing long before that. The 
AML is interested in the trinational MEADS 
project, but the recent problems of the 
programme has raised many doubts that it will go 
ahead. For base defence, the AMI has 12 SPADA 
batteries, developed to destroy aircraft flying at 
very low level. 


Attack and reconnaissance 





Compared to the fighter aircraft, the attack units 
have much more modern equipment. The most 
important type is the Tornado IDS, of which 100 
were purchased by the AMI. It entered opera- 
tional service in August 1982. The Tornado IDS 
are assigned to 154° Gruppo and 102° Gruppo of 
6° Stormo, based at Ghedi near Brescia, and to 
the 156° Gruppo Autonomo that operates from 
Gioia del Colle. The Tornado IDS is used for the 
ground attack and reconnaissance mission. It is 
able to employ laser-guided bombs, and a specifi- 
cally-developed Aeritalia/ MBB reconaissance 
pod. 

On 25 September 1990, the Stato Maggiore 
Aeronautica was ordered to form an operational 
detachment in Kuwait, in support of the UN 
resolution to free Kuwait from Iraqi troops. The 
Missione Locusta was based at Al Dhafra, with 
eight Tornado IDS aircraft from the 6°, 36° and 
50° Stormo, under the command of Colonel 
Mario Redditi. The aircraft made the 4000-km 
(2,500-mile) deployment with the support of 
RAF VC10 tankers, and were initially assigned to 
patrol missions over the Red Sea to protect the 
Gruppo Navale of the Marina Militare. On 17 
January, with the beginning of the air war over 
Kuwait, formal authorisation was given by the 
Italian Parliament to use the Tornado in the air 
campaign: this step marked the first operational 
use of an Italian aircraft since the end of World 
War II. During the first mission six Tornados 
encountered several problems in receiving fuel 
from the USAF KC-135 tanker due to bad 
weather, and only one managed to continue the 
mission, During its attack it was shot down by 
the Iraqi air defence and the two pilots were held 
captive. 

By the end of the Gulf War the Tornado had 
flown 226 sorties and dropped 565 bombs. 
During the same period, between 6 January and 
10 March 1991, six RF-104Gs of 132° Gruppo 
of 3° Stormo were based at Erhac, in Turkey, to 
support the AMF Forces. During this period the 
Starfighters flew 384 sorties, in conjunction with 
Luftwaffe Alpha Jets and Belgian Mirages. The 
support activity to these two detachments was 


The AMI operates four front-line Gruppi 
equipped with the AMX light attack 
aircraft, assigned to the 2° (left), 32° 
(above) and 51° Stormi. The latter 
operates two groups from its base at 
Amendola, and was heavily involved in 
operations over Kosovo. The aircraft 
shown below right has mission markings 
applied, as well as the unit’s famous cat 
and three mice tail badge. One of the 32° 
Stormo’s units, the 101° Gruppo, is 
entrusted with the AMX OCU role, and 
operates the majority of the two-seat 
AMX-Ts (right). 


The AMI Tornado fleet is gradually acquiring a light grey 
scheme. This example is from the 156° Gruppo Autonomo at 
Gioia del Colle. 


The AMI’s Tornado fleet provides the service with its main 
offensive muscle, now considerably enhanced with the 
adoption of the CLDP laser designation pod. Ghedi’s 6° 
Stormo (above) has two groups, including the 102° Gruppo 
which has the OCU role. SEAD is entrusted to the 50° Stormo, 
which operates the ECR-configured aircraft (below). In 
addition to standard strike/attack missions, the AMI’s 
Tornados can be configured for anti-ship work (with 
Kormoran missiles), inflight refuelling or reconnaissance 
using an Aeritalia/MBB multi-sensor pod (right). 
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very intensive, and the 46? Brigata Aerea and 31° 
Stormo aircraft flew more than 4,000 hours. 


Kosovo operations 

During the recent Bosnian and Kosovo crises 
the Tornados flew several missions in support of 
NATO operations. The Tornados used in 
support of Allied Force flew from both Ghedi 
and Gioia del Colle, tasked with close air support 
and recce missions. 

A normal mission included one or two aerial 
refuellings, depending if the Tornado took off 
from Ghedi or Gioia del Colle. The Tornados 
were equipped with the Thomson-CSF CLDP 
(Convertible Laser Designator Pod) and two 
GBU-16 1,000-Ib (454-kg) laser-guided bombs, 
and two AIM-9Ls for self defence. 

During the air operations over Kosovo, the 
new Tornado ECRs of 155° Gruppo of 50° 
Stormo, based at Piacenza, were heavily involved 
flying SEAD missions. The AMI received the first 
of 15 Tornado IT-ECRs in 1998. These aircraft 
are former IDS versions, retrofitted with new 
electronic equipment including the integration of 
ELS (emitter location system) and FLIR, the new 
ARWE (Advanced Radar Warning Equipment), 
and the ability to carry the AGM-88 HARM 


missile. 


AMX fleet 

The other aircraft in use for ground attack is 
the Alenia/EMBRAER AMX, which is a 
modern fighter-bomber which complements the 
Tornado. The AMI purchased 110 single-seaters 
and 26 two-seaters, and the first aircraft was 
assigned to the 132° Gruppo of the 3° Stormo in 
November 1989. During the first years of use the 
AMX suffered several technical problems, 
especially with the Rolls-Royce Spey engine. 
Logistical problems also limited the air operations 
of the AMX units. Today most of the 
problems have been overcome, and the AMX has 
matured as a capable light attacker, having partici- 
pated in many NATO and US exercises, includ- 
ing Red Flag and Maple Flag. In the near future 
the AMX will be equipped with the CLDP laser 
designation pod, giving the aircraft the ability to 
drop laser-guided armament autonomously. The 
AMI is also looking for a new electro-optical 
reconnaissance pod to replace the old Orpheus 
pod, which was originally used by the Starfighter 
for optical reconaissance. The AMX is currently 
assigned to the 14° Gruppo of 2° Stormo, the 
13° Gruppo of the 32° Stormo, and to the 103° 
Gruppo and 132° Gruppo of the 51° Stormo. 
Unlike other operational groups, the AMX units 
each have a two-seater assigned for continuation 
training. As the two-seater has the same attack 
capability of the single-seater, the unit can 
employ the AMX-T also for operational missions, 
with only a slight degradation in range perfor- 
mance. 

However, the majority of the two-seaters are 
concentrated in the 101° Gruppo of the 32° 
Stormo, based at Amendola, which is the opera- 
tional conversion unit. 

The AMX fleet was also involved in the 
Kosovo air operations. The AMXs of the 51° 
Stormo and 32° Stormo flew several bombing 
missions, employing for the first time Elbit Opher 
weapons, an infra-red-guided bomb. Opher kits 
were purchased by the AMI for use with the Mk 
82 500-Ib (227-kg). For the reconaissance mission 
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the AMX flew equipped with the Orpheus 
optical pods. 


Transport and support 





The main transport fleet is concentrated in the 
46* Aerobrigata Trasporti based at Pisa, formed 
by a single C-130H flying group and two G222 
groups. The AMI purchased 14 C-130Hs 
between 1972 and 1974, and today 12 are still in 
service. All the Hercules are heavily used and the 
fleet is being upgraded through the installation of 
new avionics and self-defence systems, to 
improve safety while operating in potentially 
hostile areas. 

During 1999 the first of the new C-130Js will 
arrive at Pisa. Eighteen aircraft are on order, and 
will represent a welcome improvement in the 
transport capability of the AMI. The C-130]s will 
be capable of inflight refuelling, and six of the 
fleet will be converted to KC-130J tankers. 
C-130Js will also have a new ELT-156 RWR 
and the equipment for satellite communications. 

The AMI received 40 G222 medium transport 
aircraft, built by Fiat/Alenia. This Italian product 
has been exported to other foreign countries, and 
also scored a significative success with the USAF 
order of the C-27 Spartan, a modified version 
built for the needs of the USAF in the Panama 
area of operations, although recently withdrawn. 

The G222s are used for tactical transport, and 
five aircraft are assigned to a fire-fighting role, 
with similar equipment to the C-130H, which 
uses the MAFFS system. The G222 in current 
service are also involved in an avionics update 
programme, following the tragic loss of a G222 in 
Bosnia, shot down by a Serbian portable AA 
missile. New RWR, and chaff and flare systems 
are being fitted to all the fleet. 


Special-mission variants 

Other versions of the G222 are also in use by 
the AMI. One aircraft, the G 222VS (Versione 
Speciale), is specially equipped for electronic 
warfare and is assigned to the 71° Gruppo Guerra 
Elettronica of 14° Stormo, which also operates 
for the same roles the last of the remaining 
Piaggio PD.808s. Four G 222RMs (Radio 
Misure) are specially equipped for radar calibra- 
tion operations, assigned to the 8° Gruppo of the 
14° Stormo. The same Gruppo operates four 
Boeing 707T/Ts, purchased by the AMI from 
the Portuguese airline TAP. The B 707T/Ts 
were modified by Alenia for tanking and long- 
range transport. Two of the aircraft are config- 
ured as ‘Combis’, carrying 66 passengers and 
seven cargo pallets which can be loaded through 
a large side door. The two other B 707T/Ts are 
in VIP transport configuration, with a special VIP 
room and 110 passenger seats. All of the 
B 707T/Ts have three refuelling points, two in 
the wings and one in a secondary station under 
the fuselage, all equipped with the NATO- 
standard hose and drogue aerial refuelling system. 

For VIP transport the AMI employs two DC-9 
Series 32 aircraft, assigned to the 31° Stormo 
based at Ciampino. Purchased in 1974, the two 
aircraft will be replaced by two Airbus A319CJs 
during 1999/2000. 

Used for medium- and long-range VIP trans- 
port flights and also for medical evacuation needs, 
two Gulfstream IIIs serve with the 31° Stormo. 


They will be replaced very shortly by two new 
Dassault Falcon 900EXs. 

Four Falcon 50 are also assigned to the 31° 
Stormo for the same roles and missions as the 
Gulfstream IIIs. These aircraft were purchased 
between 1985 and 1991, and are widely used for 
the transport of state and military VIPs, as well as 
for urgent medical missions. The Falcon 50 has a 
6500-km (4,040-mile) range, making it a versatile 
and useful vehicle. 

The last aircraft assigned to the 31° Stormo is 
the Sikorsky SH-3D/TS. The AMI purchased 
two helicopters of the TS (Trasporto Speciale) 
variant in 1975, and they are used for VIP 
transport. Under an agreement with the Vatican 
State, they are used by the Pope during travels 
within Italy. 


Liaison aircraft 

For the support of operational units and the 
Regioni Aeree, the AMI bought some Piaggio 
P.180 Avantis in 1993. This very modern turbo- 
prop business aircraft, with operating costs lower 
than a business jet, is assigned to some Squadriglie 
Collegamenti tasked with providing personnel 
transport for the Regioni Aeree. In 1985 the 
AMI purhased six examples of the Piaggio P.166 
DL3, equipped with special cameras for aerial 
survey. These aircraft are assigned to the 303° 
Gruppo based at Guidonia. 

The last aircraft used for the transport and 
liaison task is the SIAI-Marchetti $.208, of which 
45 were purchased. These four-seat light aircraft 
are assigned to the Squadriglie Collegamenti of 
the various Stormi, and to the Centro Volo a 
Vela for the liaison task and as glider tugs. 


Rotary-wing fleet 





For the SAR mission, the AMI employ two types 
of helicopter, the Agusta-Sikorsky HH-3F and 
the Agusta-Bell AB 212. The first of 35 HH-3Fs 
was delivered in 1977. Of these, the first 20 are 
of the Alpha version, and the last batch of 15 
helicopters are of the Bravo version. The main 
difference between the two variants is that the 
Alpha was the version outfitted for standard 
peacetime SAR, while the Bravo is equipped for 
combat SAR operations. The AMI plans to 
update all the Alphas to the Bravo configuration, 
to allow all the helicopters to be capable of meet- 
ing the CSAR requirements. The Bravo version 
is equipped with RWR, FLIR, chaff/flare 
dispensers, Have Quick radio, GPS, NVG 
capability and the capacity to mount three Mini- 
guns in the side and rear doors. The HH-3Fs are 
assigned to several detachments along the 
Italian coast, principally for the maritime SAR 
role for which their long range is ideally suited. 

More than 30 AB 212s were purchased by the 
AMI, and they are assigned to six Squadriglie 
Collegamenti with a dual liaison/SAR tasking. 
The AB 212s are mainly used for the overland 
SAR mission, including coverage of the moun- 
tain regions. However, they can be fitted with 
flotation gear for overwater SAR missions. The 
AB 212 is equipped with autopilot, HF and UHF 
radios, IFF, TACAN and searchlight. Some of 
the fleet is receiving modifications, including new 
autopilot and NVG-compatible cockpit; these 
upgrades allow the AB 212 to also perform 
combat SAR missions. 


31° Stormo’s mixed fleet operates from Roma- 
Ciampino on VIP and staff transport tasks. 
Heavily tasked are the two Gulfstream IIIs. 


Right: Two Falcon 50s are used for personnel 
transport duties, and are also employed on 
medevac flights. 


Partnering the Gulfstreams in 306° Gruppo are 
two DC-9-32s, After 25 years’ faithful service, these 
aircraft are shortly to be replaced by two A319CJs. 


In common with other fleets, the AMI C-130s are 
‘going grey’. The considerable array of warning 
antennas is noticeable. 
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Until recently employed for staff/VIP transport 
and calibration duties, the Piaggio-Douglas 
PD.808 now remains only in the electronic warfare 
training role, serving with 71° Gruppo. 


Above: Four Boeing 707 Tanker/Transports are in 
use with 8° Gruppo at Pratica di Mare. Two are in 
passenger-only configuration, while two can also 
take cargo, being highly prized for long-range 
fighter deployments. 


Below: The two gruppi of G222s at Pisa provide the 
AMI with tactical transport capacity. The G222 is 
optimised for battlefield transport, operating from 
short, rough strips. 


Two special-mission variants of the G222 are in 
use, the G222VS (above) with the 71° Gruppo and 
the G222RM (below) with the 8° Gruppo. The VS 
is an electronic warfare platform which can 
perform electronic intelligence gathering 
missions, while the RM is equipped for navaid 
calibration. 
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In 1990 the AMI received the first of 50 exam- 
ples of the Nardi NH 500E, the standard 
helicopter used for rotary-wing training. The 
Nardis are mainly assigned to the 208° Gruppo of 
70° Stormo based at Frosinone, but the versatility 
of the NH 500E allows it to be used for light 
transport and liaison duties, limited SAR, 
fire-fighting and air ambulance operations. The 
NH 500E can be armed, mounting two 5.56-mm 
machine-guns or two rocket pods for combat 
SAR escort duties. 


Maritime patrol 





Maritime patrol, TASMO (tactical air support of 
maritime operations), SAR and anti-submarine 
warfare are the missions of the BR.1150 Atlantic 
fleet, which is split between two units, the 30° 
Stormo based at Cagliari and the 41° Stormo 
based at Catania. Between 1972 and 1974 the 
AMI received 18 Atlantics, and between 1988 
and 1993 the fleet was upgraded under the MLU 
programme named Alco. The modifications 
included a new Thomson-CSF Iguane search 
radar, new ST-02 ESM system, revised MAD 
system, new GPS navigation system and new 
active and passive sonobuoys coupled with a 
Marconi LAPADS AQS-902C data reception 
system. 

A peculiarity of the Italian Atlantic fleet is that 
the operational control is undertaken by the 
Marina Militare, but the aircraft are assigned to 
the AMI. For this reason, the AMI is responsible 
for the efficency for the technical and logistic area 
of the Atlantic fleet, and the commanders of the 
two units are AMI colonels. The operations 
officers are, however, from the navy, and have 
control over all the operational activit. 


Training aircraft 





In 1976 the AMI purchased 45 examples of the 
SIAI-Marchetti SF.260 for the initial screening of 
cadets and for the first part of basic training. This 
aircraft is without doubt considered the most 
successful Italian-built post-war aircraft. With 
excellent aerobatic handling and economy of 
operation, the SF 260 is the ideal aircraft for basic 
training, but also possesses the instrumentation 
necessary to begin teaching the first rudiments of 
instrument flight. 

For jet training, the AMI purchased 106 
Aermacchi MB-339As from 1979, a direct 
descendant of the successful MB-326. The 
MB-339As are used for both basic and advanced 
training, assigned to the 61° Stormo based at 
Lecce. The MB-339A is also an ideal aircraft for 
close air support and weapons training, with six 
underwing pylons which allow a typical load of 
2000 kg (4,400 Ib) of bombs, rockets or gun pods 
to be carried. One or two MB-339As are also 
assigned to some Squadriglie Collegamento, for 
fast liaison duties. The MB-339A has proven to 
be a very good jet trainer and its use by the 
‘Precce Tricolori’ has ensured a high-profile 
position. The AMI has started an MLU for the 
MB-339As still in service, in order to update the 
avionics and the airframe. 

In order to have a more modern advanced 
trainer for the future, the AMI purchased 15 
MB-339CDs. The CD is an evolution of the 
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basic MB-339A which maintains the structural 
characteristics but has a new avionics suite which 
includes a mission computer, HOTAS controls, 
HUD, colour MED, an inertial laser platform, 
GPS, RWR and ECM. The new MB-339CD 
can carry modern armament such as the Marte 
Mk 2 anti-ship missile and the AIM-9L IR 
missile. An inflight-refuelling probe permits the 
training of new pilots in the art of aerial 
refuelling. 


Lead-in fighter trainer 

The employment of the MB-339CD covers 
the gap between the end of advanced training and 
the operational type conversion of new pilots. 
The AMI also wishes to use the CD in secondary 
roles such as the anti-helicopter mission and for 
close air support. All MB-339CD are assigned to 
the 61° Stormo based at Lecce. 

The last training aircraft of the AMI are the 
gliders based at Guidonia. The Centro di Volo a 
Vela operates two LET L13 Blaniks, nine Grob 
G-103 Twin Astirs, two Caproni A21 Califs, and 
two recently acquired Schempp-Hirth gliders, a 
Ventus 2b and a Nimbus 4. For the glider-tug 
role, the CVV operates some specially modified 
SIAI-Marchetti S.208Ms. 


Training syllabus 





After being initially selected for flight training, 
prospective AMI pilots first go to Latina, home- 
base of 70° Stormo, in order to fly 15 sorties in 
the SIAI-Marchetti SF.260 for flight screening. If 
successful, they receive the Brevetto di Volo and 
go on to the Accademia Aeronautica for three 
years. Most of this time is spent on academic 
ground training, although the students fly SF.260s 
at Latina at the end of each year. The Accademia 
Aeronautica also trains navigators for the Tornado 
fleet, and technical engineers. 

Having completed the Accademia course, the 
student moves to the 61° Stormo at Lecce to fly 
the MB-339A in order to get military pilot 
wings, flying around 167 flying hours in 150 
missions, and using the flight simulator. At the 
end of this course, those students selected to fly 
jets remain at Lecce for a 40-mission pre- 
operational course, at the end of which they are 
posted to the OCU for conversion to type and 
work-up to full combat readiness. 


US training 

Some students, instead of going to Lecce, are 
posted directly to ENJJPT at Sheppard AFB, 
Texas, in order to be qualified as military pilots 
by the Euro Nato School. At Sheppard the new 
pilots fly an average of 260 flying hours in 210 
missions, flying in T-37s and T-38s. The differ- 
ence between this flying course, when compared 
to the full Italian training course, is that the 
US-trained pilot has a wider military flight 
experience, and can proceed directly to the type 
OCU. 

After the supplementary jet course at Lecce or 
returning directly from the USA, the new pilots 
are then posted to the various OCUs. For the 
Starfighter thé OCU is the 20° Gruppo of 4° 
Stormo based at Grosseto, while for the AMX it 
is the 101° Gruppo of 32° Stormo based at 
Amendola. Tornado pilots join the 102° Gruppo 
of 6° Stormo at Ghedi (having until 1999 trained 


with the now-disbanded Trinational Tornado 
Training Establishment at RAF Cottesmore), 
while crews for the Tornado ADV undertake the 
long course with the RAF’s No. 56 (Reserve) 
Squadron, based at RAF Coningsby. In the 
future, the Eurofighter OCU will be located at 
Grosseto. 

Those new pilots selected to fly support and 
transport aircraft (C-130, G222, Atlantic, P.166, 
P.180, Falcon etc.) move directly to their destina- 
tion units for type conversion at the end of the 
Lecce Jet Basic Training Course. 

Pilots selected for the rotary-wing fleet are 
initially posted to 72° Stormo at Frosinone, 
where they fly 70 missions on the Nardi NH 
500E. After this course the helicopter pilots then 
go to Pratica di Mare, where they are converted 


to the HH-3F or AB 212. 


*‘Frecce Tricolori’ 





The first school of aerobatic formation flight was 
opened at Campoformido in 1930. Its establish- 
ment is linked with the name of Colonel Rino 
Corso Fougier, an air pioneer and the spiritual 
father of aerobatic flight in Italy. During the 
1930s the Italian Air Force aerobatic teams 
achieved significant fame throughout Italy and 
Europe. The teams also travelled to South Ameri- 
ca, and everywhere they went enjoyed great 
success. After World War II, aerobatic formation 
flight started again. In the 1950s Italian colours 
were represented in several national and interna- 
tional airshows by aerobatic teams being formed 
every year by different fighter squadrons. Teams 
such as the ‘Cavallino Rampante’ of the 4° 
Stormo, ‘Getti Tonanti’ of the 5° Stormo, “Tigri 
Bianche’ of the 51° Stormo, ‘Lanceri Neri’ of the 
2° Stormo and ‘Diavoli Rossi’ of the 6° Stormo 
are now legends. At the end of 1960 the AMI 
decided to form an official national aerobatic 
team, with a permanent base at Rivolto. The 
313° Gruppo Addestramento Acrobatico was 
officially born, initially equipped for three years 
with F-86E Sabres, and from 1964 to 1981 with 
the famous G91PAN. In 1982 the ‘Frecce 
Tricolori’ replaced the much loved ‘Gina’ with 
the MB-339A/PAN. 

Today the ‘Frecce Tricolori’ (three-coloured 
arrows) are the largest military formation in the 
world, flying nine aircraft plus a solo, The differ- 
ent flight programmes depend on local weather 
conditions, and are a sequence of precise and 
accurately planned aerobatic manoeuvres. 

During winter, the newcomers and pilots 
switching roles within the formation train hard. 
Practice with small numbers of aircraft is followed 
by a building-up of the formation size so that by 
the end of March the team is ready to perform 
the whole flight programme. After the final 
finishing touches are applied, the team normally 
introduces itself to the public on 1 May. The 
team participates in an average of 40 air shows 
each year and several flypasts. 

A significant portion of the 313° Gruppo 
activity is reserved for operational training in the 
close air support and anti-helicopter roles, as laid 
down by the Italian Air Force. In particular, all 
personnel are trained to achieve and maintain 
combat readiness; each MB-339A/PAN is 
convertible into a combat configuration within a 
matter of hours. 


Above: The S.208M is in widespread use 
as a ‘hack’, serving with most of the 
front-line Stormi (4° St illustrated). 


Below: 303° Gruppo is an autonomous 
group based at Guidonia, flying the 

Piaggio P.166-DL3 APH. It is equipped 
with vertical cameras for survey work. 


The upgraded 
Atlantic fleet flies 
with 41° Stormo 
(above) and 31° 
Stormo (right). 
The aircraft are 
jointly operated 
by the air force 
and navy 


With a long coastline and extensive mountains, the AMI takes 
SAR seriously. AB 212s (above, 51° Stormo) are assigned to 
operational units as well as the main SAR unit (15° Stormo). 
The latter also operates Agusta-Sikorsky HH-3Fs for long- 
range overwater SAR. The example below is an Alpha model 
seen practising water landings, while the aircraft at right is a 
Bravo combat SAR model with full defences. 
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Staff transport at regional level is handled by the Piaggio 
P.180 Avanti. This aircraft carries the scimitar badge of 53° 
Stormo, based at Cameri. 


Two immaculate examples of the Agusta-Sikorsky SH-3D/TS 
fly with the 93° Gruppo/31° Stormo from Roma-Ciampino. In 
addition to government VIP work, they are used to transport 
the Pope throughout Italy. 
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Aeronautica Militare Italiana 


UNIT TYPE 


BRIGATA AEREA SISTEMI MISSILISTICI 





BASE 


3° Stormo Villafranca 

















17° Stormo 

58° Gruppo IT ike Hercules Padova 

729 Gruppo IT Nike Hercules Padova 

80° Gruppo IT ike Hercules Padova 
BRIGATA CACCIA INTERCETTORI 

4° Stormo 

9° Gruppo F-104S ASA-M Grosseto 

20° Gruppo F-104S, TF-104G Grosseto 
6042 Sq. Coll. S.208M, AB 212, MB-339A — Grosseto 

5° Stormo 

23° Gruppo F-104S ASA-M Cervia 

6054 Sq. Coll. $.208M Cervia 

9° Stormo 

10° Gruppo F-104S ASA-M Grazzanise 
609? Sq. Coll. S.208M Grazzanise 
36° Stormo 

12° Gruppo Tornado ADV Gioia del Colle 
21° Gruppo Tornado ADV Gioia del Colle 
6364 Sq. Coll. $.208M, MB-339A, P.180 Gioia del Colle 
37° Stormo 

18° Gruppo F-104S ASA-M Trapani 

6372 Sq. Coll. S.208M Trapani 








Reparto Sperimentale Standardizzazione Tiro Aero Decimomannu 


BRIGATA CACCIA BOMBARDIERI RICOGNITORI 


2° Stormo 

14° Gruppo AMX Rivolto 
6028 Sq. Coll. $.208M Rivolto 
6° Stormo 

102° Gruppo Tornado IDS Ghedi 





154° Gruppo Tornado IDS Ghedi 
6064 Sq. Coll. S.208M Ghedi 
32° Stormo 
13° Gruppo AMX Amendola 
101° Gruppo AMX-T Amendola 
6324 Sq. Coll. S.208M Amendola 
50° Stormo 
155° Gruppo Tornado ECR Piacenza 
6554 Sq. Coll. $.208M Piacenza 
51° Stormo 
103° Gruppo AMX strana 
132° Gruppo AMX strana 
6514 Sq. Coll. AB 212E, MB-339A, S.208M _ Istrana 
53° Stormo 
1° Reparto Manutenzione Velivoli Cameri 
6534 Sq. Coll. S.208M, P.180 Cameri 
156° Gruppo Autonomo —_— Tornado IDS Gioia del Colle 
313° Gruppo Addestramento Acrobatico ‘Frecce Tricolori’ 
MB-339PAN Rivolto 





94 BRIGATA AEREA SUPPORTO E SAR 


14° Stormo 

8° Gruppo G222RM, B 7071/T Pratica di Mare 
71° Gruppo G222VS, PD.B08GE Pratica di Mare 
15° Stormo 

819 CAE Pratica di Mare 
85° Gruppo SAR _~—-HH-3F, AB 212 Pratica di Mare 
6158 Sq. Coll. AB 212E Pratica di Mare 


The 15° Stormo also maintains the following detachments: 


829 Centro SAR —HH-3F Trapani 
839 Centro SAR — HH-3F Rimini 
849 Centro SAR —HH-3F Brindisi 

303° Gruppo Autonomo P.166DL3/APH Guidonia 

BRIGATA AEREA TRASPORTI 

464 Brigata Aerea 

2° Gruppo G222 Pisa 

98° Gruppo G222 Pisa 

50° Gruppo C-130H Pisa 


31° Stormo 
93° Gruppo Falcon 50, SH-3D/TS Ciampino 
306° Gruppo DC-9-32, Gulfstream II] Ciampino 


UFFICIO ISPETTORE AVIAZIONE PER LA MARINA 


30° Stormo 

86° Gruppo Br.1150 Cagliari 
41° Stormo 

88° Gruppo Br.1150 Sigonella 
COMANDO GENERALE DELLE SCUOLE 

619 Stormo 

2129 Gruppo MB-339A, MB-339CD Lecce 
213° Gruppo MB-339A, MB-339CD Lecce 
70° Stormo 

207° Gruppo SF.260AM Latina 
674? Sq. Coll. MB-339A Latina 
72° Stormo 

208° Gruppo NH 500E Frosinone 
6728 Sq.Coll. - Frosinone 
Centro Volo a Vela 

423 Squadriglia $.208M, Twin Astir, Guidonia 


L 13 Blanik, A 21 Calif, Ventus 2B, Nimbus 4 
RAMI Sheppard AFB 
COMANDO LOGISTICO 


Reparto Sperimentale di Volo 
311° Gruppo various Pratica di Mare 
BRIGATA SPAZIO AEREO 


controls various radar sites throughout Italy: 
139 Gruppo Radar Concordia Sagittaria 
21° Gruppo Radar Poggio Ballone 

229 Gruppo Radar Pozzuoli-Licola 

31° Gruppo Radar Monte Jacotenente 
32° Gruppo Radar Otranto 

34° Gruppo Radar Mezzogregorio 

35° Gruppo Radar Marsala 


Reparto Addestramento e Assistenza al Volo 





Marina Militare Italiana (MMI) 





The Italian Navy Air Corps was officially created 
on 1 August 1956, with the constitution of the 
Primo Gruppo Volo Elicotteri based at Augusta 
Terravecchia. However, it is worth recording 
that in 1905 Sub-Lieutenant Mario Calderara was 
the first pilot qualified in Italy as military pilot, 
and he was a naval man. Two years after, in 
1907, a bureau within the navy staff was estab- 
lished in order to deal with “air matters and relat- 
ed studies”. In 1913 a naval aviation school was 
established in Venice and it was charged with 
pilot training. The newly established component 
was improved during World War I and by the 
end of the war the Royal Italian Navy possessed 
86 aircraft and 25 airships. In 1920 King Vittorio 
Emanuele III officially attributed the designation 
of Forza Aerea Della Regia Marina, bestowing 
the War Flag on the naval air arm. In 1931, after 
the establishment of the Regia Aeronautica, a law 
was promulgated that radically changed the 
structure and organisation: in fact, the new law 
no. 38 stated that all flying components (pilots 
included) had to belong only to the Regia Aero- 
nautica. In 1937 another law was passed, 
confirming that all military aircraft in Italy, 
included those of the Regia Marina, were under 
the control of the Regia Aeronautica. The Navy 
officer had only the position of ‘observer’. 
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In 1950, the Italian Navy re-established the 
bureau of the Naval Aviation Inspector, and 
hoped to acquire a light aircraft-carrier from the 
US, under the MDAP programme. For this 
reason a group of officers was sent to the US for 
training, and in 1952 the first six Italian Navy 
pilots were qualified. At the same time, the Ital- 
ian Navy acquired two Curtiss SB2C-5 Hell- 
divers (under the MDAP programme) to initiate 
the creation of a Navy autonomous flight 
squadron composed of 18 aircraft. The first two 
Helldivers were coded MMI101 and 102, and 
the Italian tricoloured roundel with an anchor in 
the middle was painted on their fuselages. The 
emblem of the old Italian Maritime republics was 
painted on the rudder. They arrived in Italy in 
December 1952, and the two aircraft were 
parked in the Naples-Capodichino Naval Air 
Station until August 1953, when thay came 
definitively under Air Force control. 


Anti-submarine aviation 

This confirmed the right of the Air Force to 
exclusively operate and manage all Italian military 
aircraft, referring to the law of 1937. This was 
amended in 1957, when a new law established 
the anti-submarine aviation. In this case, the 
flying components were assigned to the Air 


Force, while the Italian Navy was charged with 
operations; the aircraft had to be manned by 
mixed navy and air force crews. 

Meanwhile, the so called ‘law of 1500 kg’ was 
passed, which stated that all military fixed-wing 
aircraft heavier than 1500 kg (3,300 Ib) had to be 
operated by the air force. This law permitted the 
Italian Navy and Army to acquire light aircraft 
and helicopters. Some years before, in 1953, the 
anti-submarine aviation replaced the Helldivers 
with the Lockeed PV-2 Harpoon, in turn 
replaced some years later by the S-2F Tracker, 
assigned to 30° and 41° Stormo of the Italian Air 
Force. 


Helicopter unit 

Finally, on 1 August 1956, the Italian Navy 
established its first Helicopter Naval Air Station 
at Augusta with a new group, Grupelicot 1, 
equipped with three Agusta-Bell 47Gs. In 1961 
the first Flight Division was created on board an 
Italian Navy ship, with an AB 47J embarked on 
the frigate Luigi Rizzo. In early 1958 three Siko- 
tsky HSS-1s were ordered, equipped with sonar 
and torpedoes, and in 1960 six SH-34s were pur- 
chased under the MDAP programme; these were 
the first Navy helicopters to possess hunter/killer 
capability. The SH-34G/J was embarked on 
‘Doria’-class cruisers, and it was also used for util- 
ity roles, including troop transport of the ‘San 
Marco’ battalion and the underwater raiders of 
COMSUBIN. In 1964 the AB 204B entered 


The probe-equipped MB-339CD provides 
fighter lead-in training. This aircraft is 
assigned to the RSV, the central test 
establishment at Pratica di Mare. 


Below: Suitably attired in bright orange, 
this S.208M is one of those assigned to the 
Centro Volo a Vela for glider-towing. 


Left: The SIAI- 
Marchetti SF.260AM is 
used for initial flight 
screening and the first 
part of the basic 
course. These duties 
are undertaken by the 
207° Gruppo at Latina. 


Left: 
Guidonia, to 
the north of 
Rome, is 
home to the 
Centro Volo 
a Vela. 
Among its 
glider fleet is 
this Grob 
G.103 Twin 
Astir. 


The AMI's future rests heavily on the Eurofighter, of which 
121 are on order. They will replace the elderly F-104S and 
leased Tornado ADVs in the air defence role. 


Right: The 313° Gruppo (‘Frecce Tricolori’) is Italy’s world- 
renowned display team, equipped with the MB-339PAN. It 
has a secondary light attack/anti-helicopter role. 


Above: Lecce, in the 
‘heel’ of Italy, is home 
to the 619 Stormo and 
its MB-339As. The unit 
was previously known 
as the SVBIA, and 
retains its penguin 
badge. 


Below: Rotary-wing 
training is handled by 
the 72° Stormo at 
Frosinone, equipped 
with Nardi-Hughes 
NH 500Es. Floats can 
be fitted for water 
operation instruction. 
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operational service: the first medium-weight 
helicopter with a dipping sonar and automatic 
control system. The AB 204 was mainly used for 
anti-submarine tasks, but it was also widely used 
for utility roles and the anti-ship mission, carrying 
AS 12 air-to-surface wire-guided missiles. 

Another important step was the acquisition in 
1969 of the SH-3D Sea King, and in 1976 of the 
new Agusta-Bell AB 212ASW. The very last, and 
probably most important, step was the passing in 
1989 of the law no. 36, which finally allowed the 
Marina Militare to purchase fixed-wing aircraft; 
the first two Harriers landed on the deck of 
Garibaldi on 23 August 1991: a new era had 
begun. 


Italian Navy today 

The Command of Aviazione di Marina is in 
Rome, and is formed by the 6° Reparto Aero- 
mobili. This command has the primary task to 
organise the aviation fleet in order to respond to 
the needs of CINCNAV (Comando Squadra 
Navale). The 6th Division is tasked with control- 
ling all operations, training and development 
programmes of the naval aviation. To perform 
these tasks it has under its control three major air 
bases. 

Maristaeli Luni is located near La Spezia in 
Liguria, and houses Grupelicot 1, equipped with 
AB 212ASWs, and Grupelicot 5, equipped with 
the Agusta-Sikorsky SH-3D/Hs. The main 
mission of these helicopters is ASW, but they also 
undertake light transport, SAR, fire-fighting and 
ship-support missions. Grupelicot 1 also provides 
technical and logistic support for the Garibaldi 
flight division, and also for helicopter fleets 
embarked on navy ships. 


Maritime Twin-Huey 

The AB 212ASW is the workhorse of the 
Marina Italiana, and thanks to its relatively small 
dimensions can be deployed on board most of the 
navy’s ships. Fifty-nine were acquired, of which 
five were modified to an ECM/ELINT version 
named ‘Eligufo’. This version is fitted with an 
ELT-165 GUFO ESM/ECM system built by 
Elettronica, and is easily recognisable by the 
various fairings and antennas. The AB 212ASW is 
powered by a pair of Pratt & Whitney PT6T-3s 
which provides a maximum speed of 196 km/h 
(122 mph) and an endurance of between 3 or 4 
hours, depending on the configuration and the 
speed. The AB: 212ASW is equipped with a 
MM/APS-705 search radar, and with a 
Bendix/FIAR AN/ALQS-13B sonar system with 
a search range of about 4 km (2.5 miles). The 
sonar antenna system can be dipped 140 m (460 
ft) under the sea, with the AB 212ASW in a 
15-m (50-ft) hover. For attacking submarines the 
AB 212 is equipped with two Mk 46 torpedoes. 
The AB 212ASW can be employed also for the 
anti-ship mission, and some helicopters are 
specially modified with a radome that contains 
the TG 2 system for TV guidance of the 
OTOMAT missile. This weapon can also be 
ship-launched, in which case the AB 212ASW 
acts as a relay for the launch and guidance of the 
OTOMAT over the horizon. 

Grupelicot 5 is charged with support of the 
flying element of Garibaldi with deployment of its 
Sea Kings. The Marina Militare acquired 30 
helicopters, in different production lots. All the 
Italian Sea Kings are equipped with a MM/ 
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APS-705 search radar, a Bendix/FIAR 
AN/ALQS-13B sonar (as in the AB 212ASW), 
and a MAD with a dipping AN/AQS-81 sensor. 
They are equipped with a MM/UPX-719 
transponder (similarly to the AB 212ASW). The 
Sea Kings are primarily used for the ASW 
mission, carrying two or four Mk 46 torpedoes, 
while some SH-3D/Hs are specially modified 
with internal panels for electronic equipment for 
the anti-ship mission, using Italian-built Marte 
Mk 2 missiles. 

Maristaeli Fontanarossa, situated near Catania 
in Sicily, hosts Grupelicot 2, with AB 212ASWs, 
and Grupelicot 3 with SH-3D/Hs. These two 
flying groups have the same assigned missions as 
the Luni helicopters, but are also charged with 
the final training and operation conversion of 
new helicopter pilots for the Navy. 

Maristaeli Grottaglie, near Taranto, is the home 
base of Grupelicot 4 with AB 212ASWs and the 
Grupaer, the only fixed-wing air group of the 
Navy, equipped with the new AV-8B Harrier II 
Plus. The Harrier is used for all-weather multi- 
role tasks, fleet air defence and air-to-ground 
missions, including those in support of the fleet 
and amphibious troops. The Marina bought 18 
aircraft, including two TAV-8B two-seaters, and 
has an option for a further eight. The AV-8B II 
Plus is powered by the Rolls-Royce F402-RR 
408 Pegasus engine, and is fitted with AN/ 
APG-65 radar, giving the Harrier very good air- 
to-air and air-to-ground capability; the air-to-air 
capability will be greatly increased when the 
Navy receives the AIM-120 AMRAAM. For the 
time being, the Harrier uses the AIM-9L 
Sidewinder missile and its underfuselage external 
pod containing a GAU-12/A 25-mm gun. For 
attack missions, the Harrier has six wing pylons 
available for a wide range of weapons, including 
AGM-65 Maverick missiles, rocket pods, Mk 20 
cluster bombs, LGBs, Mks 81, 82 and 83 iron 
bombs, plus the AIM-9L/M for self defence. 
Italian Navy Harriers can be inflight-refuelled, 
and the cockpits are NVG-compatible. 


Training at Taranto 

The AB 212ASWs of Grupelicot 4 mainly 
provide support for the flight divisions of ships 
which are home-ported in Taranto. They also 
support the Naval Air Training Centre at Taran- 
to, which trains personnel of both ships and 
aircraft. Together with the Sea Kings deployed at 
Grottaglie from Catania and Luni, they also 
provide support for the operational group of the 
‘San Marco’ marines battalion and COMSUBIN 
intruder battalion. 

The last flying elements of the Italian Navy are 
the Br.1150 Atlantics, assigned to 30° Stormo 
based in Cagliari, and 41° Stormo based in 
Sigonella. These aircraft are assigned to the air 
force, which provides part of the crew, and 
technical and logistic support, while the Navy 
controls the aircraft for operational roles. The 
Stormo commander is an AMI pilot, but the 
Operations Officer is a Marina officer. The flying 
crew and the ground personnel are from both 
services. The Atlantics are used mainly for 
maritime patrol and anti-submarine tasks, and also 
for TASMO and SAR missions. Recently the 
Atlantics were upgraded by Officine Aeronavali 
in Venice, with the installation of a Thompson 
Iguane radar, improvement of passive acoustic 
detection systems, installation of two new inertial 


platforms, new ESM system and a new sonobuoy 
delivering system. 


Naval training 

To become a Navy pilot requires the applicant 
to first be a Naval Academy cadet. The training 
syllabus is different for helicopter and fixed-wing 
students. Most of the rotary-wing pilots are 
trained in the USA, but a number follow the 
training syllabus in Italy, using the Aeronautica 
Militare flying shool. Students sent to the US start 
their training course at NAS Whiting Field flying 
US Navy T-34Cs for the primary course. After 
this common training phase, the pilots selected to 
fly the Harrier move to NAS Meridian, Missis- 
sipi, to get their Naval Aviator Wings flying T-2 
Buckeyes and TA-4 Skyhawks. 

The pilots selected to fly helicopters or 
Atlantics move to NAS Corpus Christi to fly 
with the T-44 King Air in order to get Naval 
Aviator Wings. After that, the Atlantic pilots go 
back to Italy to complete their training with the 
operational units. Helicopter pilots go back to 
NAS Whiting Field, in order to follow the 
rotary-wing training course undertaken on the 
Bell TH-57A SeaR anger. 

Once back in Italy, they transfer to Maristaeli 
Catania and Marinecentad Taranto for opera- 
tional conversion and further training. Subse- 
quently, they proceed to the operational 
squadron to be qualified as combat-ready. 


Harrier syllabus 

The Harrier pilots, after having completed 
training at NAS Meridian, move to MCAS 
Cherry Point, where they are converted to the 
Harrier. When they come back to Italy they are 
assigned directly to Grupaer for final instruction. 

The students that undertake their training in 
Italy are initially assigned to Latina where, if 
successful, they receive the Brevetto di Pilota 
flying SF.260s with 70° Stormo. After that, the 
students move to Lecce, to fly with the MB-339s 
of 61° Stormo, where they receive the Brevetto 
Militare di Aeroplano. Atlantic pilots then move 
to the operational unit for type conversion and 
the final part of the training; the helicopter pilots 
go to Frosinone, flying with the NH 500Ds of 
the 72° Stormo to get the Brevetto Militare di 
Elicottero. 

After this phase all the rotary-wing pilots are 
assigned to Maristaeli Catania, for operational 
conversion and training, before final assignment. 

In the immediate future the main procurement 
programmes for the Marina are the EH 101 (with 
16 on order) to replace the Sea King, and the 
NH 90 to replace the AB 212ASW. Further 
ahead, the Marina is looking to replace the 
Harrier with the Joint Strike Fighter. 


Marina Militare Italiana 





Air bases and flying groups: 

Maristaeli Luni 

Grupelicot 1 AB 212ASW 
Grupelicot 5 SH-3D/H 
Maristaeli Catania 

Grupelicot 2 AB 212ASW 
Grupelicot 3 SH-3D/H 
Maristaeli Grottaglie 

Grupelicot 4 AB 212ASW 
Grupaer AV-8B Harrier II Plus 


A change in law was required to clear the MMI for fixed-wing 
operations, which had previously been the sole preserve of 
the AMI. Serving with the Grupaer are 14 AV-8Bs and two 
TAV-8Bs. The force is due to receive AIM-120 AMRAAM. 


In common with other Italian military aircraft, the Sea King 
fleet is being repainted in a light grey scheme with toned- 
down markings. The fleet is divided between bases in the 
north (Luni) and Sicily (Catania). 


The AB 212ASW has proved to be a versatile helicopter, able 
to undertake anti-ship, anti-submarine and electronic warfare 
duties, as well as utility transport and SAR roles. 


Still wearing the original scheme with high-visibility 
markings, this AB 212ASW is seen on the helicopter deck of 
the ‘Maestrale’-class frigate Scirocco. 


MM helicopter forces are being significantly upgraded 
through purchase of the EH101 (illustrated) to replace the 
SH-3D and NH90 to replace the AB 212ASW. 


The Harriers of the Grupaer are shore-based at Grottaglie, just outside the naval town of 
Taranto. The TAV-8Bs have only a training role, as they lack many of the combat systems of 
the single-seaters, and only have one pylon per wing. In MMI service the Harriers are operated 
as true multi-role platforms, defending the Garibaldi fleet when at sea and providing close 
support/BAI for offensive operations, including support of Italian marines. 


Above: SH-3Ds operate from the larger Below: Giuseppe Garibaldi (C 551) was 
vessels and, as here, the carrier Garibaldi. launched on 4 June 1983 and commissioned 
They provide ASW coverage and are also on 30 September 1985. Harriers were 
equipped with winches for plane-guard work. permanently embarked from December 1994. 
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The Esercito Italiano (Italian Army) has a long 
aviation history, that dates back to before World 
War II. However, it was not until 1951 that the 
Esercito formed its first autonomous aviation 
element, called CAOAA (Centro Addestramento 
Osservazione Aerea Artiglieria), which reported 
to the artillery school in Bracciano. The CAOAA 
received three Piper L-18C Super Cubs from the 
USA via the Mutual Defense Aid Program, 
which were operated from the Monte dell’Oro 
firing range. After a few years the CAOAA had 
trained enough personnel to form Sezioni Aerei 
Leggeri (light aircraft sections) to support the 
artillery regiments, each with four aircraft. 

In 1956 the first helicopters arrived for the 
Aviazione Leggera Esercito, the Agusta-Bell AB 
47G and AB 47]. The importance of an army 
flying section was confirmed in the following 
year with the constitution of an Ispettorato 
dell’Aviazione Leggera dell’Esercito (Inspectorate 
of Army Light Aviation), while at the same time, 
the CAOAA moved to Viterbo under the new 
designation of CAALE (Centro Addestramento 
Aviazione Leggera Esercito — Army Light 
Aviation Training Centre). Following initial trials 
to determine the best mode of employment, the 
AB 47s were assigned to two operational units in 
1959, the 1° Distaccamento (Detachment) at 
Casarsa della Delizia (assigned to the 5th Army 
Corps) and the 2° Distaccamento at Bolzano (4th 
Army Corps). 

Two further aircraft types were introduced into 
service in 1962, the Agusta-Bell AB 204 and the 
Cessna L-19 Bird Dog. The latter followed an 
overdue change in the law which had hitherto 
prevented the Esercito from flying fixed-wing 
aircraft exceeding 1500 kg (3,307 lb). The 
delivery of the new fixed-wing aircraft saw the 
formation of additional units, the Reparti Aerei 
Leggeri (light aicraft units), composed of two 
flights equipped with the L-19 and L-21, and a 
third with AB 47s. Initially, the AB 204s were 
distributed to three Reparti Elicotteri Uso 
Generale (general purpose helicopter units) at 
Casarsa, Viterbo and Bolzano. 

In 1967 the first AB 205 was taken on charge, 
and with this new helicopter the ALE enjoyed a 
considerable improvement in transport and 
combat support capability. The AB 205 featured 
a more powerful engine and accommodation for 
11 troops or six stretchers. Armament could also 
be added for the ground support role. Since its 
introduction, the AB 205 has been the flying 
workhorse of the Italian Army. In 1970 the AB 
206 was introduced, allowing the partial retire- 
ment of the AB 47 and its reassignment to 
second-line and training roles. 

In 1975 a major change in the whole Italian 
Army structure saw the formation of Raggruppa- 
menti (wings), made up of Gruppi Squadroni 
(squadron groups), each of which was composed 
of two to four Squadroni (squadrons), recalling a 
cavalry tradition. In March 1976 all the major 
units received the name of a star, a planet or a 
constellation. In the same year the Esercito 
received the new twin-rotor CH-47C, assigned 
to the 1° Raggruppamento ‘Antares’ for heavy 
transport. The Chinook can carry 12 tons or 44 
fully equipped troops. 
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Aviazione dell’Esercito (AvEs) 


Remaining faithful to a fixed-wing aircraft, the 
army selected the SIAI-Marchetti SM.1019 to 
replace most of the aged L-21s and L-19s in the 
observation and liaison roles. 

In the early 1980s, the Esercito received other 
new helicopters, the Agusta A 109EOA and the 
AB 412 Griffon, employed respectively for the 
observation/scout and transport roles. The intro- 
duction into service of the new Dornier Do 228- 
212 allowed the ALE to improve its transport 
capability, and the arrival of the Agusta A 129 
Mangusta provided the ALE with one of the best 
anti-tank and attack helicopters in service today. 
In 1993 the Raggruppamenti changed their 
designation to Reggimenti (regiments) and the 
whole corps finally lost its ‘Leggera’ (light) 
description, becoming Aviazione dell’Esercito 
(Army Aviation). 

Italian army men and aircraft have been heavily 
involved in supporting several international 
operations, such as the Namibia ONU-UNTAG 
from May 1990 to June 1991 with eight AB 
205s; Provide Comfort in Kurdistan from May 
1991 to July 1991 with four CH-47s and two AB 
205s; Operazione Pellicano in Albania, from 
October 1991 to December 1993 with two 
CH-47s and two AB 412s; Monitor Mission over 
former Yugoslavia during 1991/1992 using two 
AB 205s and three AB 206s; Operazione Albatros 
in Mozambique from March 1993 to March 1994 
using three CH-47s, three AB 205s and three 
SM.1019s; and Operazione Ibis in Somalia, from 
January 1993 to March 1994, with six AB 205s, 
two AB 412s, three CH-47s and three A 129s. 
Another important UN operation is the Liban 
Italair detachment, with six AB 205s deployed 
near Beirut in support of the UN Peacekeeping 
Forces since 1979. Of course, some Italian Army 
helicopters have recently been involved in 
Albania and in the former Yugoslavia, with the 
Operazioni Alba and Joint Guarantor. 


Organisation and aircraft 

The AvEs headquarters is in Rome, but 
Viterbo is the main command and control site. 
The AvEs is still formed by Reggimenti, which 
group two or more Gruppi Squadroni, formed by 
one or more Squadroni. Some Gruppi Squadroni 
are not assigned to any Reggimenti, and operate 
as autonomous units supporting some higher 
Esercito commands, 

The AvES Command in Viterbo has under its 
control the CAE, the 1° Reggimento, the 5° 
Reggimento, the 21° Gruppo Squadroni and the 
28° Gruppo Squadroni; the 4° Reggimento is 
controlled by the Comando Truppe Alpine 
(Alpine Troops Command) based at Bolzano, 
while the 7° Reggimento is under control of 
newly-formed Brigata Aeromobile (Aeromobile 
Brigade) ‘Friuli’, based at Bologna. The Coman- 
do 2° FOD (Forza di Difesa — Defence Forces) 
controls the 2° Reggimento, while the Brigata 
Paracadutisti (Parachute Brigade) ‘Folgore’ 
controls the 26° Gruppo Squadroni. The Ispet- 
torato Logistico has, through the Reparto Mobil- 
ito, control of four Reggimenti di Sostegno 
(support regiments). These provide logistic and 
maintenance support to the operational units. 
The Reggimenti di Sostegno are the 1° Regt 


‘Idra’ at Bracciano, the 2° Regt ‘Orione’ at 
Bologna, the 3° Rgt ‘Aquila’ at Orio al Serio and 
the 4° Rat ‘Scorpione’ at Viterbo. 

The most used aircraft of AvEs is still the 
AB 205, of which more than 100 were acquired. 
The AvEs designation of AB 205 is EM-2 
(Elicottero Multiruolo) and it is mainly used for 
transport. It can carry 11 fully equipped troops or 
1750 kg (3,860 lb) of material; it is also used for 
medevac missions, fitted with six stretchers. The 
AB 205 can also be used for fire support roles, 
armed with M 21 or M 23 systems. The M 21 
system comprises a six-barrelled 7.62-mm M134 
Minigun and a seven-round M158A1 70-mm 
rocket launcher fitted on each side of the AB 
205’s cabin. The M 23 is composed of an MG 
42/59 machine-gun and ammunition box 
installed on each side door. The AB 205 is 
powered by a 1,400-hp (1044-kW) Lycoming 
T53-L-13B, providing it with a good perfor- 
mance that is appreciated by the Alpini Corps for 
their work in the mountains. 

The AB 206C (ERI-3, Elicottero da Ricog- 
nizione) is a more powerful version of the former 
AB 206A built in the early 1970s. The new 
variant features the Allison 250-C2, and is better 
adapted to military roles than the former civilian 
version thanks to the greater engine power. The 
AB 206Cs are principally used for liaison and for 
visual reconnaissance. They can also carry the 
M 27 system, consisting of two 7.62-mm 
Miniguns for light ground support. 

For the light transport role, the AvEs also 
received 15 AB 212s (EM-3), essentially a twin 
PT6-engined version of the AB 205. It can be 
fitted with the M 21 and M 23 weapon systems, 
and also the M 156, which consists of two 
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UNIT [BASE |TYPE | 


Centro Aviazione dell'Esercito, Viterbo 
AB 206, AB 205, AB 412, A 109, A 129, AB 212, SM.1019 
1° Gr. Sq. ‘Auriga’ 
















1° Reggimento ‘Antares’, Viterbo 


11° Gr. Sq. ‘Ercole’ Viterbo CH-47, AB 412 
51° Gr. Sq. ‘Leone’ Viterbo CH-47, AB 412 
Sq. ACTL Viterbo Do 228, P.180 


(P 180s are temporarily based at Lamezia Terme) 
Sq. UNIFIL ‘Italair’ Beirut AB 205 







2° Reggimento ‘Sirio’, Lamezia Terme 
20° Gr. Sq. ‘Andromeda’ Pontecagnano 
30° Gr. Sq. ‘Pegaso’ Lamezia Terme 


AB 212, AB 206 
AB 212, AB 206 













4° Reggimento ‘Altair’, Bolzano 
34° Gr. Sq. ‘Toro’ Venaria Reale 
54° Gr. Sq. ‘Cefeo' Bolzano 


AB 205, AB 206 
AB 205, AB 206 






5° Reggimento ‘Rigel’, Casarsa della Delizia 
27° Gr. Sq. ‘Mercurio’ Casarsa AB 205, AB 206 
49° Gr. Sq. ‘Capricorno’ Casarsa A129, A 109E0A 












7° Reggimento ‘Vega’, Rimini 


25° Gr. Sq. ‘Cigno’ Rimini AB 205 
48° Gr. Sq. ‘Pavone’ Rimini A 129, A 109E0A 
53° Gr. Sq. ‘Cassiopea’ Rimini AB 412, AB 206 







AB 205, AB 206 





21° Gr. Sq. ‘Orsa Maggiore’ 





Cagliari 





Pisa AB 205, AB 206 





26° Gr. Sq. ‘Giove’ 






28° Gr. Sq. ‘Tucano’ Roma AB 206 






39° Gr. Sq. ‘Drago’ AB 412 





Alghero 





Gr Sq SOATTC AB 205 





Padova 


Right: A 109, AB 205 and AB 206 are seen together during an 
exercise. The A 109 is an EOA-2, with roof-mounted sight. This 
variant operates in the armed scout role in concert with the 


A 129 Mangusta. 


Below: Most of the AvEs fleet is adopting a low-visibility 
scheme. The AB 206C serves in the general reconnaissance 
role, operating alongside the light transport types. 


Above: The A 109EOA-1 lacks 
a roof-mounted sight, and is 
used mainly for training and 
fast liaison. A number serve 
with the CAE, in addition to 
the two front-line units. 


Below: The workhorse of the 
AvEs is the AB 205, which 
equips seven Gruppi 
Squadroni plus the 
detachment in Lebanon. It is 
widely used in Alpine areas. 


Above: The AB 412 equips 
two light transport units and 
also serves with CH-47s in 
two medium transport 
gruppi. This example is seen 
in Macedonia. 


Left: The teeth of the AvEs 
are provided by the A 129, 
this TOW-armed example 
seen while on KFOR duties 
in Macedonia. Rocket pods 
are used for close support 
missions. 


Below: AvEs helicopters 
occasionally deploy to sea to 
practice operations with 
their MMI counterparts. This 
CH-47C is seen on the carrier 
Garibaldi. 


Above: The Dornier Do 228 
(illustrated) and Piaggio 
P.180 provide fixed-wing 
light transport. The AvEs 
also retains a few SM.1019s 
for fixed-wing training 
purposes at Viterbo. 
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2.75-in pods, each with 19 rockets. More than 30 
AB 412s (EM-4) were also acquired, an upgraded 
variant of the AB 212 powered by two 1,400-hp 
(1044-kW) Pratt & Whitney PT6T-3Bs and 
equipped with a four-bladed rotor. Because of 
their twin engines, EM-3s and EM-4s are used by 
units operating close to the sea. 

For scout/observation missions the AvEs uses 
the Agusta A 109EOA (Elicottero da Osser- 
vazione Avanzata — advanced observation 
helicopter), a military version of the well-known 
Hirundo. The A 109EOA has been adopted in 
two variants: the EOA-1 is used for reconnais- 
sance, fast liaison and training, while the EOA-2 
is mainly employed in the scout role. It is 
powered by two 420-hp (313-kW) Allison 250- 
C20Bs, and in the EOA-2 variant has a roof- 
mounted SFIM M334-25 daylight sight with 
boresighted CILAS laser rangefinder. There are 
various armament options, including up to eight 
M 65 TOW anti-tank missiles. 


Mangusta development 

At the beginning of the 1980s the Esercito 
Italiano started a new programme to procure an 
anti-tank/assault helicopter best suited to the 
Italian theatre. Agusta developed the A 129 
Mangusta EA-1 (Elicottero d’Attacco — attack 
helicopter), still the only European assault 
helicopter in service. The Mangusta carries its 
weapons on stub wings, the loadout depending 
on the mission. For anti-tank tasks the helicopter 


employs eight BGM-71D TOW 2 wire-guided 
missiles. For troop support missions the Mangusta 
can carry 81-mm SNIA BPD Medusa rockets in 
7- or 12-round pods, or 19-round pods of 
70-mm rockets. The Mangusta is equipped with 
active and passive ECM and NBC protection. 
Particular attention was paid during the A 129’s 
development to protection from groundfire, and 
it is designed to withstand a direct hit from a 
0.50-in (12.7-mm) round. The main rotor is built 
of composite materials, while the crew sits in an 
armoured cockpit. The co-pilot/gunner also has 
dual controls to allow a safe return to base should 
the pilot be incapacitated. 

After the first operational use of the Mangusta 
in areas with a relatively low threat level, the 
AvEs recently decided to equip the last batch of 
15 Mangustas with a chin-mounted powered 
machine-gun turret, in order to increase the fire- 
power and the flexibility of the Mangusta. In 
1999 the government approved the upgrading of 
45 A 129s with a new composite five-bladed 
main rotor, new infra-red sensor and avionics, 
20-mm chin gun and Stinger AAM capability. 
The upgrade programme will begin in 2000 and 
should have been completed by 2006. 

The heavyweight of the AvES is the Boeing 
Vertol CH-47C ETM-1 (Elicottero da Trasporto 
Medio — medium transport helicopter), built by 
Elicotteri Meridionali in Italy. AvEs purchased 
more than 30 of these capable aircraft, used for 
transport of both men and materiel. During the 


summer season, the Chinooks are heavily 
involved in fire-fighting missions. For logistic 
reasons, all the CH-47Cs are based at Viterbo. 

The only active fixed-wing aircraft of the AvEs 
are the Dornier Do 228 and the new Piaggio 
P.180 Avanti. AvEs purchased three Dornier 
Do 228s and three Piaggio P.180s for light trans- 
port and liaison duties, and designates the aircraft 
as ACTR (Aereo da Collegamento e Trasporto 
Regionale — regional liaison and transport 
aircraft). All the aircraft are assigned to the CAE, 
but the P.180s cannot operate from Viterbo’s 
short runway, and they are temporarily based at 
Lamezia Terme. They will be relocated to Viter- 
bo as soon as a new runway has been prepared, 
and will be operated alongside the Dornier 
Do 228. At Viterbo there are also a few remain- 
ing SM.1019s, used exclusively for training. 

The future AvEs helicopter pilots receive their 
basic training at the Aeronautica Militare’s 72° 
Stormo, where they earn the helicopter pilot 
brevet in about 60 missions. They subsequently 
move to Viterbo and attend the operational 
courses at the Centro Aviazione dell’Esercito 
(Army Aviation Centre), also using AB 205 and 
A 129 simulators. The fixed-wing pilots are 
initially assigned to the 70° Stormo of the Aero- 
nautica Militare, with which they undergo a 
complete training course on the SF.260. The 
conversion to the Dornier or P.180 is undertaken 
at the CAE. All the ground technicians are 
instructed by the CAE at Viterbo. 








Italy has a large aircraft fleet operated by other 
military corps and government agencies under 
Ministry of Interior control: these corps and 
organisations are the Carabinieri, the Polizia di 
Stato, the Guardia di Finanza, the Corpo Fore- 
stale dello Stato and the Vigili del Fuoco. 

All personnel wishing to fly with these organi- 
sations are selected internally, and after a medical 
examination are posted to the AMI’s 70° Stormo 
at Latina for the fixed-wing pilots of the Polizia 
and Guardia di Finanza, or to the 72° Stormo at 
Frosinone for helicopter pilots. Ground personnel 
are trained by the AMI school. 


Carabinieri 





The military corps of the Servizio Aereo of the 
Carabinieri was formed in 1964, and today the 
corps has 15 detachments around Italy with the 
main unit, the Centro Elicotteri, based at Pratica 
di Mare near Rome. The Carabinieri has a large 
fleet of three helicopter types: the AB 206, A 109 
and the AB 412. The Carabinieri helicopters 
have a wide variety of missions, including 
support of Carabinieri operations, light transport, 
support during natural disasters and aeromedical 
transport. During the summer season the 
AB 412s are also used for fire-fighting. 


Centro Elicotteri Pratica di Mare 


1° Nucleo Elicotteri Volpiano 

2° Nucleo Elicotteri Bergano Orio al Serio 
3° Nucleo Elicotteri Bolzano 

4° Nucleo Elicotteri Pisa 

5° Nucleo Elicotteri Falconara 
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6° Nucleo Elicotteri Bari Palese 

7° Nucleo Elicotteri Pontecagnano 

8° Nucleo Elicotteri Vibo Valentia 

9° Nucleo Elicotteri Palermo Boccadifalco 
10° Nucleo Elicotteri Olbia 

11° Nucleo Elicotteri Cagliari 

12° Nucleo Elicotteri Catania 

13° Nucleo Elicotteri Forli 

14° Nucleo Elicotteri Treviso 

15° Nucleo Elicotteri Albenga 


Guardia di Finanza 





The oldest of the air corps, having been founded 
on 1 February 1954, the Guardia di Finanza also 
has the largest aviation fleet. The main base is at 
Pratica di Mare and it has on inventory 110 
aircraft and helicopters, including 61 NH 500s, 
21 A 109 Mk IIs, 14 AB 412HPs, 12 Piaggio 
P.166DL3s and two ATR 42MPs. The principal 
mission is to support the general operations of the 
corps but with the difference that the Sezioni 
Aeree can also operate autonomously. The GdF 
operates the Nardi-Hughes NH 500C and D for 
short-range coastal work and border control, 
protection of archeological and natural heritage 
sites and in the anti-drug role. 

The A 109 Mk II and the AB 412HP are used 
for medium-range patrol operations, operating 
mostly over the sea in order to prevent smug- 
gling, clandestine immigration and pollution. The 
A 109 Me II is a specific version built to GdF 
specifications and, like the AB 412HP, is 
equipped with a FIAR/Bendix RDR 1500 radar, 
a VLF Omega navigation system, a FLIR, GPS 
and searchlight. 


For long-range patrol the GdF uses the Piaggio 
P.166DL3, with similar sensor equipment to the 
helicopters. Two ATR 42MP aircraft have been 
introduced, the first aircraft being operated 
‘sreen’ (without specialist equipment) pending 
delivery of the first mission-equipped example in 
summer 1999. The ATR 42MP greatly increases 
the custom service’s ability to control the 
surrounding seas. 


Centro Aviazione Pratica di Mare 
Sezione Aerea di manovra Gruppo Aeronavale Napoli 

Sezione Aerea di manovra Gruppo Aeronavale Taranto 
Sezione Aerea at: Bari, Bolzano, Cagliari, Catania, Venegono, 
Genova, Lamezia Terme, Napoli, Palermo, Pescara, Pisa, Roma, 


Rimini, Taranto, Venezia 


Corpo Forestale dello Stato 





This is a government organisation with its main 
base at Roma-Urbe airport, and is the youngest 
Italian air corps, formed only in 1979. It has in 
service more than 20 Nardi-Hughes NH 
500C/D and AB 412SP helicopters, used mostly 
for control and fire-fighting missions. Protection 
of the environment is the main task of the CFS, 
for which the NH 500s are used mainly for visual 
reconnaissance and liaison. The AB 412SPs are 
used for transport, but can also fire-fight with the 
Canadian-built ‘bambi bucket’. 


Centro Operativo Aeromobili Roma Urbe 
Various helicopter summer deployment bases 


Polizia di Stato 





The Servizio Aereo della Polizia di Stato is 
another government organisation, and was 
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The Carabinieri’s fleet includes the AB 412 (above) 
and A 109. Duties are mostly concerned with police 
work. 





The forestry service operates a number of 
helicopters for fire-spotting and other duties. This 
AB 412SP can be used for fire-fighting with an 
underslung bucket. 


The AB 206 is the most numerous VdF type, 
although a few larger helicopters, such as this 
AB 412, are in service. The organisation has 12 
detachments around the country. 





formed on 1 January 1972. Today it has a mod- 
ern fleet, consisting of around 100 aircraft, the 
main tasks being the control of national territory, 
support to the Poliza, public order operations, 
road control and aeromedical transport. 

To cover all these missions, the Polizia has in 
service various type of helicopters and the Parte- 
navia P.68 Observer. The latter is equipped for 
road control with a special movie-camera 
positioned on a transparent bulb in the front of 
the aircraft. The helicopter fleet is formed by the 
AB 206 and the A 109A/A Mk II, used mainly 
for liaison, road control and police operations. 
The AB 212 is used for transport and to support 
the special forces of the Polizia: the ‘“NOCS’. 


Pratica di Mare 
Pratica di Mare 


Centro Addestramento e Standardizzazione 
1° Reparto Volo 


2° Reparto Volo Milano 

3° Reparto Volo Bologna 

4° Reaprto Volo Palermo 

5° Reparto Volo Reggio Calabria 
6° Reparto Volo Napoli 

7° Reparto Volo Abbasanta 

8° Reparto Volo Firenze 

9° Reparto Volo Bari 

10° Reparto Volo Venezia 

11° Reparto Volo Pescara 


Vigili del Fuoco 





The last government agency with a Sezione 
Aerea is the VdF, equipped mainly with the 
AB 206, but with some AB 204s still in service. 
The main task is liaison and visual reconnaissance 
in support of VdF operations, including fire- 
fighting and in the event of natural disasters. 


Centro Nazionale Addestramento al Volo Roma-Ciampino 
Nucleo Elicotteri at: Arezzo, Bari, Bologna, Catania, Genova, Varese, 
Pescara, Salerno, Sassari, Torino, Trento, Venezia 


Guardia Costiera/ 
Capitanerie di Porto 





The Servizio Aereo della Guardia Costeria was 
created by law no. 979 of 21 December 1982, as a 
reorganisation of the Guardia Costeria Corp. The 
service is tasked with the safety of life at sea, safety 
of navigation, protection of the marine environ- 
ment, control of marine pollution, fishery patrol, 
policing of nautical leisure activities and the 
surveillance of the coastline to hinder illegal 
immigration. 

In order to perform these tasks, the service 
established a Servizio Aereo delle Capitanierie di 
Porto with three principal Nuclei Aerei based at 
Luni-Sarzana, Catania-Fontanarossa and Pescara. 
Smaller air sections are located strategically 
around the coasts. The Guardia Costeria is 
equipped with 12 Piaggio P.166DL3 SEMs and 
eight (of 25 planned) Agusta-Bell AB 412CPs. 





Left: This is the GdF’s 
first ATR 42MP seen 
before fitment of 
mission equipment, The 
latter includes a 360° 
search radar mounted 
under the belly, and a 
FLIR turret. 
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The Polizia dell Stato operates a few Partenavia 
P.68s outfitted for traffic control duties. 





Above: The P.166DL3 SEM is the workhorse of the 
coast guard's patrol fleet. 


Left: The GdF’s A 109s are specially equipped for 
prolonged search and intercept duties, with 360° 
radar, searchlight, FLIR and flotation gear. 


Below: This A 109 is operated by the Polizia dello 
Stato on police support duties, 





The P.166DL3 SEM (Sorveglianza Ecologica e 
Marittima) is a special version for sea patrol, SAR 
search and pollution surveillance. It is equipped 
with a FIAR/Bendix RDR 1500 360° radar with 
180-km (112-mile) detection range, a FLIR and 
an infra-red camera system. It also has the Dedalus 
multi-spectral scanner which can detect the ther- 
mal difference between clean sea and pollutants, 
recording the exact geographical positions on 
black and white photographs. 

The AB 412CP is also a special version for the 
Guardia Costiera, equipped with a hoist for SAR, 
APS-717V2 search radar, FLIR, high-resolution 
TV camera and a Night Sun SC 16C searchlight. 
The latter can be fitted with IR filters for use in 
conjunction with the FLIR. 

Guardia Costeria flight crews are trained by the 
Marine Militare, and follow the same training 
syllabus. In early 2000 the service will acquire a 
single ATR42MP, equipped in a similar fashion 
to the two aircraft of the Guardia di Finanza. 
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-17A (see McDonnell Douglas) 
21A (see Gates) 
26B Metro (see Fairchild Swearingen) 
27J (see Alenia/Lockheed Martin) 
27 Spartan (see Fiat/Alenia) 
-47 Dakota (see McDonnell Douglas) 
119 Boxcar (see Fairchild) 
123K Provider (see Fairchild) 
130 Hercules (see Lockheed Martin) 
C-135R (see Boeing) 
C-141B (see Lockheed Martin) 
C.160 (see Transall) 
Calif, A21 (see Caproni) 
Canadair CL-289 UAV: 112, 125 
Canberra PR.Mk 9 (see English Electric) 
‘Candid-B’ (see Ilyushin ||-76MD) 
CAP 10 (see Mudry) 
Caproni A21 Calif: 148, 150 
Cardiff, HMS: 129, 130 
CASA 
212: 124 
CN.235M: 6, 124 
CN.295M: 6 
CASA/IPTN CN-235-220S: 11 
Cessna 
337G Super Skymaster: 93 
550 Citation (Tp 103): 9 
A-37B Dragonfly: 90 
A-37 Dragonfly: 92 
L-19 Bird Dog: 19, 154 
O-2A/B: 93 
OA-37B Dragonfly: 90, 91 
R172H:; 93 
T-37: 16, 17, 148 
T-41D: 93 
CF-18 Hornet (see McDonnell Douglas) 
CF-188 Hornet (see McDonnell Douglas 
CF-18 Hornet) 
CH-46E Sea Knight (see Boeing 
Helicopters) 
CH-47 Chinook (see Boeing Helicopters) 
CH-47C Chinook (see Meridonali/Boeing 
Vertol) 
CH-47SD Super D Chinook (see Boeing 
Helicopters) 
CH-53C/E/G (see Sikorsky) 
CH-146 (see Bell) 
Charles de Gaulle: 4 
Chengdu 
F-7/FT-7 Skybolt: 16, 17 
F-7MG: 8, 16 
F-7N: 33, 34, 36-37 
Chinook (see Boeing Helicopters) 
Chinook, CH-47C (see 
Meridonali/Boeing Vertol) 
Citation, 550 (see Cessna) 
CL-289 UAV (see Canadair) 
‘Clank’ (see Antonov An-30) 
CM.170 Magister (see Fouga) 
CN-235-220S (see CASA/IPTN) 
CN.235M/295M (see CASA) 
Cobra, AH-1F/J (see Bell) 
Cobra, AH-1RO (see Bell Helicopter 
Textron) 
‘Cock’ (see Antonov An-22) 
Comanche, RAH-66 (see 
Boeing/Sikorsky) 
Commander 690 (see Rockwell) 
Common Support Aircraft (CSA): 13 


C 
CG 
Cc 
C 
on 
Cc 
es 
CG 
es 
Cc 
C 
C: 
Cc 
es 


Compass Call, EC-130H (see Lockheed 
Martin) 

Consolidated B-24 Liberator: 14 

Cougar, AS 532 (see Eurocopter) 

Coventry, HMS: 129 

Crusader, F-8E(FN) (see LTV) 

Crusader (see Vought) 

CSA (see Common Support Aircraft) 

Curtiss SB2C-5 Helldiver: 150 


D 


Dagger (see IAI) 
Dakota, C-47 (see McDonnell Douglas) 
Dash 8 (see de Havilland) 
Dassault 

Etendard IVP; 124 
Falcon 20E/F: 33 
Falcon 50: 146, 147, 150 
Falcon 50 Surmar: 4 
Falcon 900: 11 
Falcon 900EX: 146 
MD.450 Ouragan: 92 
Mirage IIIBE: 9 
irage IVP: 111, 111, 124 
Mirage 5F: 9, 10 
Mirage 2000: 7,9 
Mirage 2000-5 Mk 2: 5 
Mirage 2000BG/EG: 5 
Mirage 2000C; 104, 123, 124 
Mirage 2000D: 104, 104, 124 
irage 2000H/TH: 9 
Mirage F1CR: 124 
irage F1CT: 25, 111, 124 

Rafale M.1/M.02: 4 

Super Etendard: 4, 116, 124 
Dassault Dornier Alpha Jet: 11 
Dassault/Daimler-Benz Alpha Jet E: 124 
Dauphin, AS 565N2 (see Eurocopter) 
Dauphin, SA 365N (see Aérospatiale) 
DC-3/DC-9 (see McDonnell Douglas) 
De Grasse: 23 
de Havilland DH.100 Vampire: 142 
de Havilland Canada 

Dash 8; 10 

DHC-5 Buffalo: 11 

RC-7 ARL-l: 12 
Delfin, L-29 (see Aero) 
Denel AH-2A Rooivalk: 8 
DH.100 Vampire (see de Havilland) 
DHC-5 Buffalo (see de Havilland) 
Do 228-212 (see Dornier) 
‘Doria’-class cruiser: 150 
Dornier Do 228-212: 154, 155, 156 
Douglas aircraft (see under McDonnell 

Douglas) 

Dragonfly (see Cessna) 
Draken (see Saab) 
Duguay-Trouin: 23 


E-2 Hawkeye (see Northrop Grumman) 
E-3 (see Boeing) 
E-8 (see Boeing/Northrop Grumman) 
EA-6B Prowler (see Northrop Grumman) 
Eagle, F-15 (see McDonnell Douglas) 
EC-24A (see McDonnell Douglas) 
EC-130 (see Lockheed Martin) 
EC 135/155 (see Eurocopter) 
EF-18/A+ (see McDonnell Douglas) 
EF2000 (see Eurofighter) 
EH-60A (see Sikorsky) 
EH Industries EH 101: 4, 152, 153 
El Salvador 
Air Force (Fuerza Aérea El! Salvador): 
90-95, 90-95 
EMB-145SA (see EMBRAER) 
EMB-314 Super Tucano (see 
EMBRAER) 
EMBRAER 
AVAT-29: 11 
EMB-145SA: 11 
EMB-314 Super Tucano: 11 
ENAER 
T-35B Pillan: 91 
T-35 Pillan: 90 
English Electric Canberra PR.Mk 9: 111, 
124 
Enterprise, USS: 97, 125 
EP-3E (see Lockheed Martin) 
ES-3A Shadow (see Lockheed Martin) 
Etendard IVP (see Dassault) 
Eurocopter 
AS 532A2 Cougar Mk II: 26-27, 26, 27 
AS 532 Cougar Mk 1: 6 
AS 532U2 Cougar Mk Il: 26 
AS 532UL Cougar: 125 
AS 565N2 Dauphin: 4 
EC135: 4 
EC155: 4 
Panther: 131, 132 
Tiger: 4, 141 
Tiger HAC/HAP/UHT: 4 
Eurofighter: 5, 142, 144, 151 
EF2000; 5 
Typhoon: 4, 4 
Exercise 
Battle Griffin 99: 10 
DOL 99: 8-9 
Maple Flag: 146 
Ocelot 99: 7 
Red Flag: 146 
Voskhod-93 (Sunrise-93): 86 
Extender, KC-10A (see 
Boeing/McDonnell Douglas) 


F 


F-1 (see Mitsubishi) 

F1ICR/CT, Mirage (see Dassault) 
F-2A/B (see Mitsubishi) 

F-4 (see McDonnell Douglas) 





(see Northrop Grumman) 
(see Chengdu) 
E(FN) Crusader (see LTV) 
F-14 Tomcat (see Northrop Grumman) 
F-15 Eagle (see McDonnell Douglas) 
F-15E Strike Eagle (see 
Boeing/McDonnell Douglas) 
F-15| (see Boeing/McDonnell Douglas) 
F-16 (see Lockheed Martin) 
F-16 Mod FS-X (see Mitsubishi) 
F-22/A Raptor (see Lockheed Martin) 
F27-400M/600 (see Fokker) 
F33A/C Bonanza (see Raytheon) 
F-84 (see Republic) 
F-86 Sabre (see North American) 
F-104G/J/DJ Starfighter (see Lockheed 
Martin) 
F-104S Starfighter (see Fiat/Alenia) 
F-111 (see General Dynamics) 
F-117/A (see Lockheed Martin) 
FA-18E/F Super Hornet (see Boeing) 
F/A-18 Hornet (see McDonnell Douglas) 
Fairchild 
A-10: 107, 118, 118 
A-10A: 101, 103, 109, 112, 117, 124, 
125 
C-119 Boxcar: 142 
C-123K Provider: 92 
Fairchild Swearingen C-26B Metro: 14 
Falcon (see Dassault) 
‘Fantan’ (see Nanchang A-5/III) 
‘Fencer/-A/-B/-C' (see Sukhoi Su-24) 
‘Fencer-D’ (see Sukhoi Su-24M/MK) 
ala (see Sukhoi Su-24MR/MP) 
iat 
G.80: 142 
G91: 142 
G91PAN: 148 
G9IT: 142 
Fiat/Alenia 
C-27 Spartan: 146 
F-104S ASA: 124, 144 
F-104S ASA-M Starfighter: 105, 124, 
125, 143, 144, 150 
F-104S Starfighter: 142, 144, 150, 151 
G222: 5, 142, 146, 147, 150 
G 222RM/VS: 146, 147, 150 
Fighting Falcon, F-16 (see Lockheed 
Martin) 
‘Fitter’ (see Sukhoi Su-17) 
‘Fitter-A‘ (see Sukhoi Su-7B) 
‘Flagon-A’ (see Sukhoi Su-15) 
‘Flanker’ (see Sukhoi Su-27/33) 
‘Flogger-D' (see Mikoyan MiG-27) 
Foch, FNS: 22, 116, 124 
Fokker F27-400M/600: 32, 33 
Fouga CM.170 Magister: 16, 17, 93 
‘Foxbat’ (see Mikoyan MiG-25) 
France 
Aéronavale: 22-25 
CESSAN (Naval Aviation Rescue & 
Survival Training Centre): 24-25 
Escadrille 22S: 23-24 
Escadrille EPI/50S: 24 
Flottille 32F-34F: 22-23 
Armée de |'Air: 25, 26, 104 
Navy: 22, 23, 24 
‘Frogfoot-A/B' (see Sukhoi Su-25/- 
25UTG) 
FS-T2 Kai (see Mitsubishi) 
FS-X (see Mitsubishi) 
FT-6 (see Shenyang) 
FT-7 (see Chengdu) 
FT-7 (see Guizhou) 
Fuerza Aérea de El Salvador: 
90-95, 90-95 
Fuji T-1: 38 
‘Fulcrum-A' (see Mikoyan MiG-29) 


F-5 
E-7 
F-8 








G.80 (see Fiat) 
G91 (see Fiat) 
G-103 Twin Astir (see Grob) 
G222 (see Fiat/Alenia) 
G 222RMWVS (see Fiat/Alenia) 
Gabriel, C-160G (see Transall) 
Galaxy, C-5 (see Lockheed Martin) 
Galeb (see SOKO) 
Gates C-21A; 125 
Gazelle, SA 341 (see Aérospatiale) 
Gazelle (see Aérospatiale) 
Gazelle (see Aérospatiale/Westland) 
Gazelle AH.Mk 1 (see 
Aérospatiale/Westland) 
Gazelle HT.Mk 3 (see 
Aérospatiale/Westland) 
General Atomics RQ-1A Predator UAV: 
116, 125 
General Dynamics 
F-111: 50, 52, 56, 73, 78-79, 84 
F-111C/G: 
F-111F: 79 
Georges Leygues: 23 
GKN Westland 
Merlin HM.Mk 1: 10, 132 
Super Sea Lynx Mk 88A: 4 
Glasgow, HMS: 129 
Global Express (see Bombardier) 
Gloucester, HMS: 130 
Greyhound, C-2A (see Northrop 
Grumman) 
Griffon, 412CF/CH-146 (see Bell) 
Griffon, AB 412 (see Agusta-Bell) 
Gripen (see Saab) 
Grob G-103 Twin Astir: 148, 150, 151 
Grumman aircraft (see under Northrop 
Grumman) 
Guiseppe Garibaldi: 152, 153, 155 
Guizhou FT-7: 29, 30, 34 
Gulfstream Aerospace Gulfstream III: 
146, 147, 150 





H 


H500E (see Hughes) 

Harpoon, PV-2 (see Lockheed Martin) 
Harrier Il Plus, AV/TAV-8B (see 

McDonnell Douglas) 

Harrier GR.Mk 7 (see BAe) 

Hawkeye, E-2 (see Northrop Grumman) 
HC-130/P (see Lockheed Martin) 
Helldiver, SB2-C (see Curtiss) 
Hercules, C-130 (see Lockheed Martin) 
HH-3F (see Agusta-Sikorsky) 

HH-43 Husky (see Kaman) 

HH-46D (see Boeing Helicopters) 
HH-60G/H (see Sikorsky) 

‘Hind/-D' (see Mil Mi-24/24V) 

‘Hip’ (see Mil Mi-17) 

Hornet (see McDonnell Douglas) 
HSS-1 (see Sikorsky) 

HU-16A Albatross (see Northrop 

Grumman) 

Huey, AB 204B (see Agusta-Bell) 
Huey II (see Bell) 
Hughes 

269: 94 

500D: 95 

H500E: 94 

Hunter UAV (see TRW/IAI) 
Husky, HH-43 (see Kaman) 
Huzar, W-3W (see PZL-Swidnik) 
HV-15/HV-609 (see Bell) 


Al 

Dagger: 129 

MiG-21-2000: 7 
|-28 et seq (see Ilyushin) 
lyushin 

\-28 ‘Beagle’: 52, 86 
I-76MD ‘Candid-B’: 32, 33, 84, 86 
I-78 ‘Midas’: 66, 79, 86, 88 
Inchon, USS: 125 
Invincible, HMS: 114 
ran, Islamic Republic of 
Air Force: 28-37, 89 

306th Fighter Squadron: 31 
Islamic Revolutionary Guards Air Arm: 

30, 33, 34 

ranian Aviation Industries 
Azarakhsh (Lightning): 29, 36 
Model 2061: 34, 34 
Parastoo: 30 
S-68: 30 
Shabaviz 75: 33-34, 34 


raq 
Air Force (Al Quwwat al-Jawwiya 
al-lragiya): 89 
IRIAF: 75th Anniversary Review: 
28-37, 28-37 
Iskra, TS-11 (see WSK-Mielec) 
taly 
Air Force (Aeronautica Militare Italiana) 
(AMI): 142-151 
2° Stormo: 146, 148, 150 
3° Stormo: 144, 146, 150 
4°-6° Stormo: 144, 148, 150 
9° Stormo: 144, 150 
14° Stormo: 146, 150 
30° Stormo: 148, 150, 152 
31° Stormo: 146, 150 
32° Stormo: 146, 148, 150 
36°/37° Stormo: 144, 150 
41° Stormo: 148, 150, 152 
46° Aerobrigata Trasporti: 146 
50° Stormo: 144, 146, 150 
51° Stormo: 146, 148, 150 
53° Stormo: 144, 150 
61° Stormo: 148, 150, 152 
70° Stormo: 148, 150, 152, 156 
72° Stormo: 148, 150, 156 
Brigata Caccia-Bombardieri 
Ricognitori: 142, 144 
Brigata Caccia Intercettori: 142 
Brigata Sistemi: 142 
Brigata Spazio Aereo: 142, 144 
Brigata Supporto Aereo: 142 
Brigata Trasporto Tattico: 142, 144 
‘Frecce Tricolori': 148, 150, 151 
Nucleo Addestrativo Aviocetti: 142 
Squadra Aerea: 142 
Army (Esercito Italiano): 154 
Army Aviation (Aviazione dell'Esercito) 
(AvEs): 154-156 
Gruppo Squadroni SOATTC; 154 
Reggimento: 154 
Capitanerie di Porto: 157 
Carabinieri: 156 
Corpo Forestale dello Stato: 156 
Guardia Costiera: 157 
Guardia di Finanza: 156 
Navy: 150, 152 
Navy Air Corps (Marina Militare Italiana) 
(MMI): 148, 150-153 
Primo Gruppo Volo Elicotteri: 150 
Polizia di Stato; 156-157 
Regia Aeronautica: 142 
Vigili del Fuoco: 157 
Italy: 142-157, 142-157 





J 29F Tunnan (see Saab) 

J 35 Draken (see Saab) 

J 1050 (see Saab) 

JA 37 Viggen (see Saab) 

Jaguar (see SEPECAT) 

JAS 39 Gripen (see Saab) 

JetRanger, 206B-3 (see Bell) 

JetRanger, AB 206A (see Agusta-Bell) 

Jetstream 41 (see BAe Regional 
Aircraft) 


Joint STARS, E-8C (see Boeing/Northrop 
Grumman) 

Joint Strike Fighter (JSF): 13, 152 

J-STARS, E-8 (see Boeing/Northrop 
Grumman) 


K-8 (see NAMC) 

Ka-50 et seq (see Kamov) 

Kaman 

HH-43 Husky: 35 

SH-2F/G: 131, 132 

SH-2 Seasprite: 131, 132 
Kamov 

Ka-50-2: 6 

Ka-52 Alligator: 6 

Karakoram, K-8 (see NAMC) 
Kawasaki 

C-1: 38 

T-4: 43 

Kazakhstan 

Air Force: 88 

KC-10A Extender (see Boeing/ 

McDonnell Douglas) 

KC-130 (see Lockheed Martin) 
KC-135/E/R (see Boeing) 
KDC-10 (see McDonnell Douglas) 
Kearsage, USS: 100, 112, 125 
Kildin: 108 

Kiowa, OH-58D (see Bell) 

Kiowa Warrior, OH-58D(I) (see Bell) 
Kosovo 

Liberation Army (KLA): 105, 107-110, 

115, 117, 118, 120 


L 


L13 Blanik (see LET) 

L-18C Super Cub (see Piper) 

L-19 Bird Dog (see Cessna) 

L-21 (see Piper) 

L-29 Delfin (see Aero) 

L-39ZA Albatros (see Aero) 

Latouche-Tréville: 23 

LC-130H/R (see Lockheed Martin) 

LET L13 Blanik: 148, 150 

Liberator, B-24 (see Consolidated) 

Libya 

Air Force (Al Quwwat al-Jawwiya 
al-Arabiya al-Libiya) (QUAL): 89 

Lightning (see BAe) 

Liman: 108 

Lockheed Martin 

AC-130H: 118, 125 

AC-130U: 114, 118, 125 

C-5B: 125 

C-5 Galaxy: 103, 130 

C-130E: 103: 125 

C-130 Hercules: 16, 19, 124, 133 

C-130H Hercules: 32, 33, 124, 142, 





146, 147, 150 
C-130J: 146 
C-130K: 6 
C-130 SOLL |: 14 
C-130T: 125 


C-141B SOLL Il: 14 

C-141B StarLifter: 103, 125 

EC-130E: 98, 101, 107, 124, 125 

EC-130E Rivet Rider: 107, 113 

EC-130H Compass Call: 107, 107, 
113, 124 

EP-3E: 117, 125 

ES-3A Shadow: 13, 125 

F-16A; 5, 82, 109, 124 

F-16A/B Block 15: 11, 15, 42 

F-16ADF: 109 

F-16AM: 109, 124 

F-16A MLU; 124 

F-16AR: 124 

F-16B: 5,6 

F-16 Block 50 Plus: 5 

F-16C: 117, 124 

F-16C Block 40 Agile Falcon: 40, 42 

F-16C/D Block 40: 7 

F-16C/D Block 50 Plus: 4-5 

F-16CG; 100, 106, 106, 120, 120, 124 

F-16CJ: 101, 102, 102, 103, 106-108, 
107, 108, 118, 124, 125 

F-16CJ Block 50: 14 

F-16DG: 106 

F-16 Fighting Falcon: 18, 38-42, 47, 
102, 106, 108, 109, 114, 118, 
121, 123 





F-1 
F-161: 7 

F-22A Raptor: 12, 13 

F-104G Starfighter: 142, 143, 144 
F-104J/DJ Starfighter: 38 
F-117: 106, 107, 118, 121 
F-117A: 116, 124, 125 

HC-130: 125 

HC-130P: 112 

KC-130: 121 

KC-130F: 125 

KC-130H; 124 

KC-130R: 125 

LC-130H/R: 14 

MC-130H/P: 125 

P-3B Orion: 11 

P-3C Orion: 11, 47, 124, 125 
P-3C Update III: 7, 11 

P-3C Update III (AIP): 113, 125 
P-3 Orion: 15 

PV-2 Harpoon: 142, 150 
RF-104G: 144 

S-3B Viking: 13, 115, 125 
SR-71A/B: 15 

T-33A: 142 

T-33 Shooting Star: 29, 30 
TriStar: 121, 124 

U-2S: 111, 125 

VP-3A: 15, 125 


Long Ranger, 206l(see Bell) 

LTV Crusader, F-8E(FN): 4 

Luigi Rizzo: 150 

Lynx, WG.13 (see Westland/ 
Aérospatiale) 

Lynx (see Westland) 


M-28 Skytruck (see PZL Mielec) 
Macchi-Castoldi MC.72: 142 
‘Maestrale’-class frigate: 153 
Magister, CM.170 (see Fouga) 
Mangusta, A 129 (see Agusta) 
MB.326 (see Aermacchi) 
MB-339 (see Aermacchi) 
MBB BO105: 125 
MC.72 (see Macchi-Castoldi) 
MC-130H/P (see Lockheed Martin) 
McDonnell Douglas 
A-4K Skyhawk: 11 
AV-8B Harrier II Plus: 14, 152, 153 
C-9A: 125 
C-9B: 115 
C-17A: 14, 125 
C-47 Dakota: 92 
CF-18 Hornet: 97, 107, 109, 118, 124 
DC-3: 11 
DC-9: 115 
DC-9 Series 32: 142, 146, 147, 150 
EC-24A; 13 
EF-18+: 105 
EF-18A+: 124 
F-4D/E: 28, 30 
F-4D Phantom: 31, 32 
F-4E: 31, 32 
F-4EJ: 38 
F-4EJ Kai: 46, 47, 49 
F-4F: 5,7 
F-15C: 125 
F-15 Eagle: 40, 46, 114, 118 
F-15J: 46, 47, 49 
F/A-18A: 12 
F/A-18C: 115, 125 
F/A-18D: 103, 112, 114, 125 
F/A-18 Hornet: 11, 39, 40, 102, 106, 
107, 115, 115, 116, 117 
KDC-10: 124 
RF-4E: 31, 32 
TA-4K Skyhawk: 11 
TAV-8B Harrier || Plus: 152, 153 
McDonnell Douglas/BAe AV-8B: 100, 
112, 325 
McDonnell Douglas Helicopters 
AH-64A Apache: 97, 99, 102, 110, 112, 
116, 122, 125 
MDS5O00E: 94 
MDS530F: 11 
McDonnell Douglas/Singapore 
Aerospace 
A-4SU Super Skyhawk: 25, 25, 26, 26 
TA-4SU Super Skyhawk: 25, 26, 26 
MD.450 Ouragan (see Dassault) 
MDS500E (see McDonnell Douglas 
Helicopters’ 
MD530F (see McDonnell Douglas 
Helicopters 
Meridonali/Boeing Verto! CH-47C 
Chinook: 33, 34-35 
Merlin HM.Mk 1 (see GKN Westland) 
Metro, C-26B (see Fairchild Swearingen) 
MH-53 (see Sikorsky) 
MH-60 (see Sikorsky) 
Mi-8 et seq (see Mil) 
‘Midas’ (see Ilyushin ||-78/M) 
MiG-21 et seq (see Mikoyan 
MiG-21-2000 (see IAI) 
MiG-29SMT/UBT (see MIG MAPO) 
MIG MAPO MiG-29SMT/UBT: 6, 8 








Mikoyan 

1.44: 21 

MiG-21: 7, 8, 101, 109, 111, 113, 122, 
123 

MiG-21MF: 7,9 

MiG-21SMT: 86 

MiG-23: 7, 8, 55 


MiG-25: 8, 32, 33 

MiG-25BM: 52, 86 

MiG-25 ‘Foxbat’: 52, 86, 88 

MiG-27 ‘Flogger-D’: 8, 52, 73, 77, 85, 
86 


MiG-29: 7, 8, 9, 16, 28-29, 29, 34, 37, 
101-102, 108, 111, 113, 115 
MiG-29A: 34 
MiG-29B (L.18): 108 
MiG-29 ‘Fulcrum-A': 4 
MiG-29UB: 4, 8 
MiG-31M: 33 
Mil 
A-10: 134, 140 
Mi-8: 125 
Mi-17-1V: 11 
Mi-17 ‘Hip’: 6, 16, 17 
Mi-24 ‘Hind’: 128 
Mi-24V ‘Hind-D': 4 
Military Aviation Review: 4-15, 
4-15 
Mirage (see Dassault) 
Mitsubishi 
F-1; 38, 39, 46-49 
F-2: 38-49 
F-2A: 41, 42, 46-49 
F-2B: 41-43, 45-49 
F-16 Mod FS-X: 41 
FS-T2 Kai: 38 
FS-X: 39-41, 39, 40 
T-2: 38, 48 
T-2CCV: 41 
XF-2: 41, 42, 48-49 
XF-2A: 38-39, 41, 41-44, 42, 46 
XF-2B: 41, 42, 45, 45, 47 
XT-2: 38 
Mitsubishi F-2: 38-49, 38-49 


Model 2061 (see Iranian Aviation 
Industries) 

Mohawk, USS: 12 

Monge: 23 

Morane MS880 Rallye: 24 

MS880 Rallye (see Morane) 

Mudry CAP 10: 24 

MV-22 Osprey (see Bell-Boeing) 


NAMC 

K-8J: 10 

K-8 Karakoram: 10 

YS-11: 38 

Nanchang 

A-5 ‘Fantan': 8 

A-SIll ‘Fantan’: 16, 17 

PT-6: 16, 16 

Nardi-Hughes 

NH 500C/D: 156 

NH S5OOE: 148, 150, 151, 152 
Nassau, USS: 14 

NATO (see North Atlantic Treaty 

Organisation) 

Navy Lynx (see Westland) 
NE-3A (see Boeing) 
NH 90 (see NH Industries) 
NH 500C/D/E (see Nardi-Hughes) 
NH Industries NH 90: 4, 22, 152 
Nimbus 4 (see Schempp-Hirth) 
Nimrod R.Mk 1 (see BAe) 
North American 

F-86E Sabre: 142, 148 

F-86F Sabre: 38, 39 

F-86 Sabre: 28 
North Atlantic Treaty Organisation: 

96-125 

Northrop Grumman 

B-2: 15, 116 

B-2A Spirit: 98, 99, 104, 125 
B-2 Block 30: 15 

C-2A Greyhound: 13, 125 

E-2C Hawkeye: 12, 13, 114, 125 
E-2C Hawkeye 2000: 14 

E-2T Hawkeye Group II: 13 


114, 124, 125 
5:30, 31 
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GKN Westland via Jon Lake, GKN Westland (two). 143: Peter R. Foster, Matthias Becker, Frederic Lert 
(three), Antoine Roels/BAF, Martin Baumann. 145: Peter R. Foster, Luigino Caliaro (three), Erich Strobl, Aldo 
i, Chris Ryan. 147: Frederic Lert, Mark P. Attrill, Giancarlo Gastaldi, Robert Sant, AMI 
via Carmine di Napoli and Raffele Mancini (three), Greg L. Davis, Luigino Caliaro. 149: B. Fischer, Aldo 
Ciarini, Claudio Toselli (four), Luigino Caliaro, Alex Hrapunov, AMI via Carmine di Napoli and Raffaele Mancini. 
151: Chris Ryan, Dick Lohuis, B. Fischer, Raffaele Mancini, Claudio Toselli, lvan Brocot, David Donald, 
Luigino Caliaro. 153: Luigino Caliaro (five), Claudio Toselli, Robert Sant, Luca la Cavera. 155: Gianandrea 

i (three), Luigino Caliaro, Yves Debay (two), R. Meerding. 157: Claudio Toselli (two), 
hree), Tieme Festner, Luigino Caliaro. 
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